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The  Croonian  Lecture.  On  the  Stmeturt  and  Uses  of  the  Memhrama 
Tynipaiis  of  the  Ear.  By  Everard  Home,  Eiq,  FJl.S.  Read  Nov.  7, 
1799.    IFkU.  Drmu.  1800,  p.  1.] 

The  part  of  the  ear  which  vrm  the  subject  of  the  present  lecture, 
has  always  been  considered  as  a  common  membrane,  which,  being 
•tRtdied  or  nkzcd  by  moam  of  mnsdea  belonging  to  the  malleus, 
became  fitted  in  iti  Tartoiis  degreea  of  tennon  to  convey  the  tmmi*n«y 
▼ariety  of  external  sounds  to  the  internal  organ. 

Tboog^  this  description  have  been  generally  adopted*  yet  it  will 
appear  upon  further  inquiry  thnt,  owinc-  no  doubt  in  a  ^reat  measure 
to  the  extreme  minuteness  of  the  jmrt,  the  structure  and  some  of  the 
properties  of  this  membrane  liad  not  as  yet  been  projrrly  investi^-iti  d. 
And  the  discovery  here  announced  is  brought  forw  ard  with  the  greater 
propriety  on  this  occasion,  as  it  affords  a  new  instance  of  the  appli- 
cation of  mnacnlar  action,  wbich  may  ultimately  account  for  certain 
phenomena  in  the  aenie  of  hearing  in  a  more  eatislactory  manner 
than  has  hitherto  been  proposed. 

Thia  discovery  we  owe  in  aomil  measure  to  the  opportunity  Mr. 
Home  had  to  dissert  the  ear  of  an  elephant,  where  the  jjarts  are  so 
murh  larger  even  than  they  oucrht  to  hv  in  proportion  to  the  size  of 
the  animal,  that  the  structure  of  tlii.s  membrane,  wliich  is  usually  de- 
nominated the  Druni  of  the  Ear,  becomes  obvious  even  to  the  naked 
eye.  On  close  examination  it  waa  found,  that  instead  of  being  an 
mifofm  coat  or  akin»  a  great  number  of  muacnlar  fibrea,  which  teem 
inoorponted  in  it,  paaa  along  ita  texture  in  a  radiated  manner  from 
the  rim  which  surrounds  it,  towarda  the  handle  of  the  malleus,  with 
which  the  central  part  of  the  membrane  is  firmly  connected. 

Hnn'ni^  thus  been  put  upon  the  «cent,  the  membrane  in  the  humftn 
ear  was  carefully  separated  from  it^  cuiitiguous  parts,  and  bi  iii^ 
viewed  in  a  microacope,  magnifying  2fS  times,  exhibited  the  same 
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texture,  the  muscular  fibres  i^ppearing  Bimilar  throughout  the  whole 
•nrlMe ;  iritliDat  any  ccntnd  tendorai  «§  m  the  diaphragm,  aaddiiefly 
foindiig  the  internal  layer,  on  wfaidi  mitt  they  appemd  moat  eon- 

spicuous. 

The  blood-vessels  of  liiiB  membrane,  tlie  mnnber  of  which  is  pro- 
portionate to  it?  action,  resemble  in  ft  jrrent  measure  those  of  the 
iris,  smd  are  nearly  as  numerous.  They  anastomose  with  one  another 
in  a  gimilar  manner,  and  their  general  dissection  i?  from  the  circum- 
ference of  the  membrane  to  the  handle  of  the  malleus.  From  iieai 
this  handle  a  small  trunk  sends  off  branches  in  a  radiated  manner, 
which  likewiae  aneafeomoae  widi  time  tiiat  haite  an  oppoaitn  eoone. 
Hub  oorreapondenee  in  the  nmaber  and  diatrihBtion  at  hlood«Tee>da, 
between  the  membcana  tympani  and  the  Iria,  la  given  as  a  proof  of 
that  memlnranc  being  endowed  with  muscular  action ;  and  indeed  the 
atitbor  henceforth  epealts  without  hesitation  of  n  radiated  muscle 
distinct  from  the  membrane.  Having  examined  the  structure  of  this 
muscle  in  various  animnls.  Mr.  Home  found  the  application  of  a 
principle  laid  down  in  a  lonuer  lecture,  namely,  that  while  the  orga- 
nization necessary  for  muscuhir  contraction  may  in  some  measure 
eiiat  in  an  apparent  membrane,  yet  wherever  mnaculBr  action  ia  to 
overcome  a  resistance,  a  ftacieiiiated  Btnictnre  beoomea  abadotdy 
neceanry.  Tliua  in  birds,  where  from  the  smallness  of  the  oigan 
the  resistance  is  very  trifling,  this  memlnime  is  of  a  simple  structare^ 
like  the  coat  of  the  hydatid ,  whereas  in  the  ftlfphant  thefibrea  form* 
ing  faficicuii  arc  very  distinct  and  obvious. 

Tliis  muscular  structure  in  the  membrana  tympani  serves  to  ex- 
plain various  phi^nomena  in  hearing,  which  were  not  hitherto  clearly 
understood.  It  ia  obeerved  tbat  1&  Bounds  produced  by  percusabn 
on  an  extended  membrBne  like  the  drum  and  tambourine,  cannot  but 
be  imperfect ;  ainoe,  the  tension  being  6om  aide  to  aide,  the  instru- 
ment may  be  considered  as  consisting  of  a  nmnber  of  parallel  strings 
varying  in  their  lengths  like  the  j)arallel  chords  of  a  circle,  and  bear- 
ing consequently  no  mu«irr\l  proportion  to  each  other.  Such  also 
must  have  been  the  imperlection  ut  tlir  nu-mbrana  tympani,  according 
to  the  recci%'ed  opinion  of  its  stnicturc  ;  but  after  the  present  di^c  a- 
very  it  will  appear  obvious  that  tlie  radiated  muscle  proceeding  irom 
the  circumferenoe  of  the  circle  ton  common  centre,  produces  a  system 
of  Btringa  all  e<pial  in  length,  and  uniformly  var} inmiuical  efiect* 
according  to  their  tenrion. 

In  order  to  lUufltrate  tlie  manner  in  which  this  radiated  muscle 
aduj)t8  the  membrana  tympani  to  different  sounds,  the  author  finds 
it  nf?cfsp;ir\'  to  enumerate  the  more  iinj)ortant  parts  of  the  Olgan* 
and  to  [)oint  out  the  use  commonly  assigned  to  each  of  them. 

Without  entering  ioto  this  detail,  we  can  here  only  observe  that, 
availing  himself  of  the  present  discovery,  he  compares  the  teusor  and 
radiated  miiBdeBof  the  membnna  tympani  to  nmonochord,  of  whteh 
the  membrane  is  the  atring,  the  tenBor  musde  the  screw  giving  tlie 
neoBBBary  tension  to  make  the  string  peribnnita  proper  scale  of  vibra* 
tiouB,  and  the  radiated  musde  acting  upon  the  membtane  like  the 
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raoveahle  bridge  of  the  monochord,  adjusting  it  to  the  vibrations  re- 
quired to  be  produced.  Thus  the  combined  etfects  of  the  action  of 
Uiew  muscles  give  the  perceptioiia  of  grave  and  acute  tonea ;  and  in 
proportion  tiicu  original  conformatiou  is  more  or  letis  perfect,  .so 
will  their  tictioii  be,  and  consequently  the  perceptionB  of  loand  which 

they  ^nnfmmM»*to 

This  mode  bj  which  the  membnum  tympeni  it  capable  of  bemg 
adjusted  to  certain  tones,  or  nther  musical  keys,  will  it  is  thought 

folly  account  for  the  difference  between  a  musical  ear,  and  one 
which  is  too  imperfect  to  di'?criminnte  different  notes  with  anv  don^rce 
oi  nicety.  Thi^  delicacy  of  the  car,  as  it  is  found  to  depend  on  mu>s- 
cular  action,  may  tliLrclore  he  in  some  measure  acquired,  and  la 
likewise  liable  to  be  impaired  by  illness  or  other  accidental  causes, 
of  wiuch  soaae  ttriiang  instances  are  here  related. 

In  cDdeavoiinng  to  explain  tfeie  uses  of  the  moio  intemal  parla  of 
the  ear»  considerable  advantage,  it  is  thought,  may  be  derived  froos 
classing  Ihem  in  two  divisions,  namely,  those  which  are  fonned  for 
tiie  purpose  of  receiving  impressions  conveyed  through  the  medium 
of  liquids  or  of  solid  substances ;  and  tliose  adapted  to  rereive  im- 
pressions made  by  the  impulses  of  an  clti^tic  fluid  «t!rh  as  common 
air.  The  former  are  the  ears  of  fish,  vhirh  are  found  to  have  fewer 
parts  than  those  of  birds,  quadrupeds  and  man  ;  but  in  the  hitter  we 
find  that  the  organ  is  susceptible  of  impressions  by  both  vehicles.  Hius 
men  can  hear  the  ticking  of  a  watch  by  applying  it  to  the  forehead, 
end  shutting  tiie  esis:  the  sound  in  tiiis  instance  being  evidently 
conducted  throu^  tiie  bones  of  the  skull,  it  appears  manifest  thi^ 
only  the  interior  parts  of  the  ear,  namely,  the  vestibulum  and  semi- 
circular canal?,  co-operate  to  produce  this  sensation;  and  these  in 
hex,  are  the  principal  parts  of  that  organ  in  fish. 

In  birds  the  membrana  tympani  has  no  tensor  mus(  h;  to  vary  its 
adjustment,  and  hence  their  scale  of  sounds  cannot  descend  bo  low  as 
in  the  human  ear«  The  cochlea,  which  has  hitiierto  been  oonsidered 
aa  the  pait  of  the  oigan  by  which  sounds  are  modulated^  is  also 
wanting  in  birds,  which,  however,  are  known  to  have  a  singiilar  nicety 
in  discriminating  inarticulate  sounds ;  and  hence,  as  well  ason  aoconnf 
of  its  being  filled  with  water  instead  of  air,  which  renders  it  less  ca- 
pable of  modifying  sounds,  it  is  manifest  that  this  is  not  the  real  m-c 
ioi  which  the  cochlea  is  destined  What  is  it«  precise  use,  as  wtll 
as  of  the  semicircular  rnnal*»,  remains  vet  to  be  investigated. 

Lastly,  it  is  observed  that  in  the  elephant  there  in  no  bony  septum 
sq>arating  the  cells  of  the  skull  belonging  to  one  ear  from  thooe 
which  o|ien  into  the  other,  bnt  a  free  communication  eiists  between 
them :  from  this,  the  enlaiiged  proportions  of  the  organ  and  some  odier 
cticunatances  here  mentioned,  it  is  infieired  that  the  sense  of  hearing 
must  be  quicker  in  this  than  in  any  other  animal.  And  in  fart  some 
curious  instances  are  mentioned  which  seem  fully  to  confirm  this  as* 
sertion. 
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On  the  Method  of  determinmjftjrm  the  real  Probabilities  of  Life,  the 

Vah/r?f  of  Contingent  Rnrr^wn.'i  tn  vhtrh  thrre  I  Area  arc  involved  in 
the  iiurvivorship.  By  William  Morgan,  Head  Dec.  12, 

1799.    IPhU.  Trans,  180U./I.22.] 

Mr.  Morgan  harin*;  n!  ready  eommttnicated  to  the  Society  the  so- 
lutiflfii  of  seventeen  difierant  proUoDM  in  the  doetrine  of  contingent 

reversions  depending  upon  three  live?,  ha,*"  heen  induced,  from  a  wish 
to  coinph  tr  the  siubject,  to  invc**tip:ate  in  the  present  j)apcr  seven 
more  problems  in  wlucb  the  same  number  of  lives  are  concerned  in 
the  survivorship.  These,  he  tells  us,  include,  as  far  as  he  can  perceive, 
all  the  remaining  cases  involving  those  ccmiplicated  contingenciea. 

In  examining  the  inrntigalion  of  tfaeae  probkma,  it  appeafa  that 
the  detennination  of  the  revenion  in  lome  of  them  depends  in  each 
year  on  the  happening  of  twelve  or  thirteen  different  e?enti.  Theae 
numerous  contingencies  being  all  exfimaed  by  separate  fractions 
(each  of  which  i?  resolved  into  two  or  more  different  scries)  renders 
the  operations  cxcecdinL'lv  intricate  and  laborious.  From  nn  apprc- 
henj^ion,  it  seems,  of  becoming  tedious  and  diffuj^ivr  in  his  demonstra- 
tions, the  autiior  lias  in  genercd  contented  iiimseii  with  merely  giving 
the  firactions  denoting  the  contingencies  on  which  the  tevernon  de- 
pends* without  specifying  in  woids  length  the  nature  of  those  oon- 
tincencies.  He  has,  however,  in  theae  as  in  all  the  other  proUems 
he  has  investigated*  given  diff^nt  demonstrations,  both  by  solving 
each  independent  of  any  other  problem,  and  by  deriving  the  solution 
from  those  of  two  or  more  ]>ro}>lemi?.  which  had  been  alreadv  investi- 
gated; so  that  from  the  exact  agreement  in  tiie  re?*iilts,  proofs  are  de- 
duced of  the  perfect  accuracy  of  the  demoiii.lration,  not  only  of  the 
problem  investigated,  but  also  of  those  which  are  applied  to  the  solu- 
tion* 

In  all  these  problems,  a  contingency  is  involved,  which  having  never 
heen  accurately  determined,  had  hitherto  rendered  even  an  apptosi- 
mation  to  the  solution  of  them  impossible.    This  conting^encyis  tiiat 

of  one  life's  failing  after  another  in  a  given  time.  This  appears  to 
have  been  ascertnined  with  sufficient  accuracv  to  enalilc  the  author 
to  surmount  n  diihculty  in  the  solution  of  Uicsc  problems,  which  he 
owns  he  had  uiicc  considered  as  insu})t  rable. 

Having  thus  accomplished  the  investigation  of  every  case  in  which 
he  conceives  it  possible  that  the  contingency  may  be  varied  between 
these  lives,  he  conceives  that  he  haa  now  ezhatisted  the  anlject ;  and 
concludes  his  paper  with  observing,  that  those  cases  in  which  four 
lives  are  involved  in  the  survivorship  are  not  only  too  nimierous  and 
complicated  to  admit  of  solution,  but  that  they  occur  so  seldom  in 
practice  as  to  render  the  labour  of  such  Solution  (if  it  wcce  practicable) 
both  useless  and  unnecessary. 
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Abstract  of  a  Repisier  oj  I  lie  barometer.  Thermometer,  and  Rain,  at 
Limdon.  in  Kutlaad, /or  the  year  1798.  By  Thomas  Baiker,  if«a. 
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On  (he  PmrfT  of  penetrating  info  Space  by  Telescopes ;  with  a  compa* 

rativr  Delrrrniiialiun  of  (he  Extent  of  (hat  Prnrer  in  natural  Viftion, 
and  in  Teiescopes  oJ  various  Sizes  and  (  instructions  ;  illustrated  by 
select  Observations.  By  William  Htrsvchel.  LL.D.  FM.S,  Read 
Nov.  21,  1799.    [Phil.  Trans.  1800,/).  49.] 

It  has  long^  been  ob«ervef!  that  the  power  of  distinguishing  objects 
at  great  distances  cIcjilikIs  not  only  on  the  magnifying  power  nj>pUed 
to  the  telei^ope  thruuL'h  M  hich  they  are  viewed,  hut  also  on  the  (juan- 
tity  of  light  emitted  by  the  object,  and  collected  and  conveyed  to  the 
eye  by  means  of  the  instrument,  llie  superiority  of  telescopes  with 
large  apertnm  mnst  hence  appecr  obvioii* ;  and  we  have  long  wit* 
Miwed  the  essential  bnprovementa  made  in  this  respect  by  Dr.  Hera- 
chel,  which  have  enabled  him  to  extend  his  view  into  the  firmament 
to  distances,  the  bare  mention  of  which  is  sufficient  to  astoniah  a  mind 
unaccustomed  to  investigationa  of  thi-*  nature.  That  it  if  principally 
the  increased  quantity  of  Hght  that  L  iinhles  us  to  view  luminous  ob- 
jects at  great  distances  will  nppear  inaniiest  it  we  reflect  that,  since 
the  deiuity  of  light  dccreasei>  iii  the  ratio  of  the  squares  of  the  di- 
ftaxicea  of  the  objects  emitUng  the  light,  it  follows  that  an  object  may 
be  removed  to  distances  at  which  its  light  will  be  so  rarefied  as  to 
produce  no  longer  any  sensation  npon  the  optic  nerve :  that  if  an 
optical  instrument  be  used  witii  an  object-glass  of  a  larger  diameter 
than  the  pupil  of  the  eye,  the  quantity  of  light  collected  by  this  means 
in  the  cvr  Avjll  be  greater  in  proportion  to  the  greater  extent  of  the 
object-glrii^  compared  with  that  of  the  pupil :  and  that  hence  the 
mo&t  distant  star  that  can  be  seen  with  the  naked  eye,  if  it  be  viewed 
through  a  tube  with  an  object-glass  of  twice  the  diameter  of  the  pupil, 
it  inll  witlumt  any  magnifying  power  be  visible  at  a  diataacefour  timea 
greater  than  that  at  whicli  the  naked  eye  ceased  to  perceive  it.  Dr. 
Henchd  many  years  ago  adverted  to  this  circumstance,  when  in  his 
paper  on  the  Construction  of  the  Heavens,  he  introduced  what  he  then 
figurativelv  called  his  sounding  line,  to  which  he  now  substitutes  the 
appellation  of  the  power  of  peneli m inq  into  sjnicr.  And  in  the  present 
paper  he  folly  investigates  a  comparative  determination  of  tlie  extent 
of  that  power  in  natural  vibion,  and  in  telescopes  of  various  sizes  and 
conatrnetiooe;  aU  wUdi  he  illuatritea  by  a  number  of  select  and  cu* 
rioQs  obaervationa. 

In  the  first  pait  of  the  paper  he  eatablishesthe  dilieience  between 
magmfying  and  penetrating  powers  ;  he  rejects  some  vagne  terms  in 
common  acceptation,  to  which  he  substitutes  algebraic  symbols  and 
such  accurate  definitions  as  {■ii;iljie  him  to  ]>rnreed  upon  solid  ground. 
And  after  distinguisliing  between  self-lunuuous  objects  and  those 
which  «hine  by  a  reflected  light,  and  likewise  noticing  those  whose 


Digitized  by  Google 


6 


l)nphtnct<s  the  etiect  of  a  considerable  depth  of  lumuioiiii  aiatter,  he 
shows  tlmt  these  differences  nowayy  effect  the  present  inquin* ;  since 
in  all  these  several  bodies,  it  is  the  quantity  of  light  emitted  by  their 
sur£Eu;es  which  becomes  the  object  of  our  pereqitkMi.  Ai  the  tame 
body,  however,  may  be  differently  Imnmous  in  different  parte  of  its 
sur&ce,  be  e^diibite  a  ibnnula  by  which  the  aggregate  brightness  of  a 
body  may  be  estimated.  And  he  closes  this  part  with  an  examination 
of  the  opinion  maintained  by  Lambert  in  his  Systcme  du  Monde, 
where  he  «!iV5  that  nrj  object  is  equally  bns:bt  nt  nil  di?tnTices,  and 
that  the  f^un  tit  the  dis'tarice  of  Saturn,  or  btili  further  from  us,  would 
be  as  bright  as  it  \»  in  its  jirc^ent  {situation.  Tliis  assertion  Uiken  in 
the  general  seu^  in  which  it  is  here  expressed,  he  proves  to  be  a  ])al- 
pable  ecmtradietion ;  and  only  admite  it  in  as  far  aa  the  celebrated 
author  may  mean  the  mtrinnc  M^ktnen  of  a  body,  which  appliea  to 
its  surface  diminished  by  distance,  and  not  theeAiofiile  brightncaa  of 
the  whole. 

In  the  next  section  the  author  endeavours  to  ascertain  the  ireneral 
t  xtent  of  vision  with  the  naked  eye.  As  to  those  bodies  which  shine 
with  a  reflected  lit^ht,  he  asserts  that  none  have  yet  been  seen  more 
distant  than  the  Georgian  planet  ;  admitting  this  as  the  maximum,  it 
must  after  all  excite  our  admiration  that  borrowed  lig^t  should  be 
perceptible  to  our  naked  eye  at  the  distance  of  no  less  than  eighteen 
hundred  millions  of  miles ;  especially  if  we  consider  that  the  light  of 
the  sun  on  that  planet  is  abore  368  times  less  intense  tlian  it  is  on 
our  earth,  and  tliat  probably  two  thirds  of  that  diminished  light  is 
absorbed  by  the  planet. 

The  range  of  natural  \ision,  with  respect  to  self-luminous  objects, 
is  incomparably  more  extended.  Poiising  over  the  intermediate  steps 
by  which  our  autlior  arrives  at  his  conclusions,  we  shall  simply  men- 
tion his  inference  that  no  single  star  above  nine  or  at  moat  ten  timea 
more  distant  than  Sirius  can  possibly  be  perceived  by  the  naked  eye; 
admittang,  however,  that  an  aceomulation  of  stars  wOl  be  perocptible 
at  a  far  greater  distance. 

From  tlie  power  of  penetrating  into  space  by  naked  vision,  our 
autlK^  r  ]  rocecds  to  that  of  telescopes.  Here  he  first  c  alculates,  by  a 
met  i.  I  id  recommended  by  Mr.  Bouguer,  the  quantity  of  light  absorbed 
and  dissipated  by  the  reflection  of  the  mirror,  and  refraction  of  the 
eye-glasses;  and  be  finds  that  a  c«mmion  Newtimian  with  three 
lenses  loses  about  -rVths  of  the  whole  light  it  reoeira,  and  that  in  a  te« 
lesoope  of  his  own  construction  with  two  lenaea  tiiis  loss  amounto  to 
somewhat  less  than  Atlis.  The  Doctor  now  enters  into  a  full  investi- 
gation of  the  penetrating^  power  of  his  several  telescopes  under  all  the 
various  circumstances  he  ronld  devise,  and  illustrntes  the  whole  by  a 
great  imrnlier  of  oV)scrvatiuiia,  which  serve  to  confirm  the  inferences 
deduced  by  liim.  l  icrc  we  learn  that  tlie  penctraLiiig  power  of  liis 
20-feet  reflector,  applied  to  a  single  star,  may  extend  aa  £ur  as  612 
tiroes  the  distance  of  Sirius,  and  also  that  his  large  telescope,  with  a 
penetrating  power  of  192,  will  show  a  single  star  of  the  1 342nd 
magnitude. 
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In  the  next  sections  he  shows  that  the  penetrating  ami  magniiyjiig 

power?.  ?o  far  from  ag^istm^  each  other,  will  often  prove  reeiproeally 
detrimenta],  whieh  he  thjiiks  may  i)c  explained  by  admitting  that 
while  the  light  collected  is  employed  m  magni^ring  an  object,  it  can- 
not be  exerted  in  giving  penetrating  power,  to  which  perhaps  ought 
to  be  added  the  detrimental  ciiect  of  the  magnifying  power  on  the 
iMterogencooa  ingredienli  floating  in  the  Whatembe 
tlia  eanae,  tlie  hnk  ta  proved  by  vaiknia  obaervatuma. 

laatly.  he  shows  that  aa  ira  must  not  limit  our  yvAon  mthin  the 
sphere  of  tiia  aingle  stars,  we  must  call  the  united  luatre  of  the  aidcieal 
sptem  to  our  aid  in  stretching  forward  into  space.  Supposing  one 
of  these  clusters  of  50(K)  stars  to  be  at  one  of  those  imment^e  distances 
to  which  only  a  40-feet  reflector  cim  reach,  he  calculates  that  tliis 
distance  will  exceed  at  least  300,000  times  that  of  the  most  remote 
fixed  star  yisible  to  the  naked  eye.  He  concludefi  witli  a  rough  cal- 
cnbtioii  how  moch  time  it  wcmid  take  to  aweep  tiie  heayena  with  a 
penetnitingpowerof  aneh  animmenae  eartent;  and  finda  that  In  thia 
dimate,  witii  hia  40-feet  reflector,  witii  a  magnifying  power  of  1000. 
this  opentien  far  the  whole  aplieie  would  take  no  less  than  81 1 
jeaiB. 

A  serortff  Appen^f'xT  fo  Mr  rwprovfd  f^nh/fion  of  a  Problem  in  phy?rrnl 
Astronomy ,  inserlvH  in  (hv  I-'hilosnjihirnl  Trdn.^nrfions for  the  Ymr 
1798,  rontaininy  ^^ornr  furthrr  Remarks,  and  improved  Formula,  for 
computing  the  Voejfficienls  A  and  B  ;  by  which  the  arithmetical  Work 
is  ctmnderably  shortened  and /aeUUttted.  Bf  tkt  Rev.  John  HeDina* 
BJ).FJl.S,  and  Vicar  o^Potter*a  Pbry  in  ^fortfaamptonthixe.  Read 
Dee.  13,  1799.    [PAi7.  TVniw.  1800,  p.  86.] 

ITiis  paper  rt^latea  to  an  improved  ^olutiou  oi  a  problem  by  which 
swiftly  converging  ^ries  are  obtuuied,  which  are  useful  in  computing 
tlie  mutual  perturbationa  of  the  planeta;  and  oontaina  aome  fortfaer 
lemailca  andimproved  foimulBfbr  oomputing  the  coefficienta,  bywhich 
the  arithmetical  wocfc  ia  conaiderably  afaoitened  and  fiuUitaled. 

Aecimmt  of  a  PeeuUarity  la  the  DietrOitHon  of  the  Arieriee  eent  to  ike 
Limbe  of  elow-moving  Animals ;  together  with  some  other  similar 
Facts.  In  a  Letfrr  frmn  Mr.  Anthony  Cnrlisle,  Siirrfcon,  to  John 
Svmmons,  Esq.  F.R,ii.  Head  Jan.  9.  1800.  IPhU,  Trans.  1800, 
p,  98.] 

This  peculiarity  waa  first  observed  in  the  axillary  arteriea  and  in 
tike  iliaca  of  the  Lemur  tardigradus,  which  at  their  entrance  into  the 

upper  and  lower  limbs  were  found  to  be  suddenly  divided  into  a  con- 
ftiderabli- number  of  cquiLl-^iizod  cylinders,  whirli  occasionally  anasto- 
mosed With  each  other,  und  were  regularly  distributed  on  the  mus- 
cles ;  whilst  the  arteries  proceeding  to  tiic  other  parts  of  the  body  di- 
vided in  the  usual  arborescent  form. 
Upon  pmecuting  tiua  inquiry,  it  waa  found  that  the  Bradypua 
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tridactyl'K-  ;ind  in  nrntt  mtMsmn  also  thft  didiGtjlus.  has  a  BBiUr 
cii^tribuliofi  of  th  r-^  artene«. 

Iliis  {K^cuiiax  cii>posjUo&  '^■c  arurcc>  tii  luk:  iimbe  of  tiiese  slow- 
moving  quadnxpeds.  it  is  thoi^iit  rmmrHf  bat  ivlBid  tke  Ptluuiij  of 
the  Mood  pnang  into  the  araadei  oi  the  limbs.  WWaee  tfas  well 
known  tlnggirfimMiqf  tfae  aBf»att,  to  wbona  this  conigyiatiop  seems 
M  yet  pecoliar*  wiE  pffbaps  be  nlttmatdj  areooated  for.  Something 
»*imilar  ha£  been  observed  in  the  caioud  artery  of  the  lion,  which 
it  in  thought  may  be  subservient  to  the  long  continued  exertion  of  the 
friw^]^  of  hi  -  jaw*,  in  holdine  a  powerful  animal  for  a  length  of  time ; 
find  l;>-tlv.  it  coni<?rfurcd  that  the  ruir?? n aim <r  animals  haA  e  as<ime- 
u  iiat  tioiU^  apiexus  02  arteries  lq  iLi  nec«^  wiuch  v>pefale&  m  rcLcirU- 
ing  the  rdodtj  of  tfco  fiiuds  m  thoee  partk 

OMilimeg  9f  Sxpermmfs  sW  Jnfstfim  retftttrnf  Smmi  mtd  Li^kt. 
Bf  Tbomo  Yoiin^.  MM.  FJtJS.  Mm  m  Lrfftr  «•  Uward  WUlaker 
Gray.  Jf  J>.  Sec,  RS,  Rend  Jan.  IB.  1800.  [PMT.  IVmw.  1800, 
p.  106.] 

We  are  here  presented  with  a  uumerou^  &et  oi  cxpenmeuta  and 

to  dncidnte  any  psrticokr  object^  bnt  ratber  aa  tbe  w— hsof  tfaefiist 
steps  of  snmTOitigation ;  wfaicb  being  of  considcfable  magnitude,  and 

not  to  be  accomplished  in  a  abort  period  of  time,  are  here  brought 
forward  in  a  detached  form,  in  order  to  preserre  them  from  oblivion, 
(should  any  unforeseen  circuni^tanre?  prevent  his  ct^nt liming  the  pur- 
suit. 'Hiey  are  classed  under  ?i\t<.tn  ditferent  hend«,  oi  which  the 
following  are  the  titles,  and  &ome  oi  the  principal  luu  mic  tions. 

1 .  0/  the  Qmamtity  of  Air  Stckmrfed  tkrougk  em  Ajtrrture. — Thia 
was  dednced  from  ^  quantity  of  premwrc  of  water,  00  a  body  of  air 
rusbing  tbioof^  a  amaU  apcrtaia  at  tiie  end  of  a  Tlieieaiilt 
WIS,  tihttt  the  quantity  of  air  discfaaigad  bj  a  given  aperture  is  nearly 
in  tbe  sobduplicate  ratio  of  the  pressure  :  and  that  tbe  ratio  of  the 
etjjcnditures  by  different  apertures,  with  the  same  pressure*  lies  be- 
tween the  ratio  of  their  diameters,  and  that  of  their  areas. 

2.  0/  the  Dtrttlton  und  i  elocity  of  a  Sfrenm  of  Air. — 'lliese  were 
determined  by  the  >tream,  produced  by  a  known  prei>aure.  being  made 
to  impinge,  in  a  perpendienlar  difsctian,  against  a  white  plate,  00 
wbicb  a  seals  of  equal  parts  was  delinested*  and  wbicb  was  tldnly 
caycred  with  a  coloured  liquid.  Tlie  results  wave  hat  inferred  from 
tbe  breadth  of  die  mifrce  of  the  plate  laid  bare  by  the  stream. — The 
experiments  beinir  repeated  at  different  distances  between  the  orifice 
nnd  the  y»lf\te,  the  longitudinal  form  of  the  stream  could  be  licnce  de- 
dii'  L<1,  tlieir  sections  being  bounded  by  cun'cs,  the  nature  of  which 
could  be  determined  by  their  ordtnates  and  abscissae.  The  nume- 
rouii  results  obtained  in  this  maimer  are  entered  in  variou^s  tables, 
and  likewise  iUnstiated  by  figures,  in  wbicb  the  kN^gitoifinal  and  not 
the  transTenc  sections  sre  exhibited  to  tbe  eye. 

9,  Onr/«r  Bmdemr  nf  the  Nolvrt  of  Smmd* — Tbis  is  produced  by 
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a.  stream  of  air  driven  throus^li  a  pipe  with  a  lateral  aperture,  like  A 
French  flute,  where  at  the  part  where  the  stream  issues  out  of  the 
orifice,  vibrations  are  manifestly  perceived,  which  are  rendered  stdl 
more  evident  if  the  current  be  impregnated  with  smoke. 

4 .  Of  the  Velocity  of  Soumd, — The  Ydodly  of  any  impression  trans^ 
mlttt^  hf  tbtt  common  snv  bdng  conrected  by  the  e^wrimciiti  ot 
virioos  ubaemra,  b  at  aa  average  here  eatmated  at  1130  feet  in 
a  second  of  time. 

5.  0/  Sonorous  Covi/ief.-— What  is  here  said  rehttes  chiefly  to  the 
reflection  of  sounds  in  rooms  or  galleries.  This  we  find  takes  place 
as  often  m  a  second  as  double  the  breadth  of  the  room  or  passage  is 
contained  in  1130  feet,  that  breadth  detennimng  the  pitch  of  the 
mu^cal  note  thereby  produced. 

6  0/  the  Dher^mce  of  Sound. — ^Various  obtenratioiii  are  here  re- 
lated Winch  militate  agajait  the  yeceiTed  opinumthat  aouiid  divergee 
cqaaUy  in  all  directions,  and  that  tfaeie  is  no  snbstsaee  impernous 
to  sound.  On  this  head,  however,  the  author  admits  that  a  more 
ample  investigation  will  be  required  than  has  hitherto  been  insti- 
tuted ;  and  he  intimates  that  he  shall  engage  in  it  as  soon  as  his 
leisure  permit. 

7.  O/ the  Decat/  of  Sound. —  llic  two  hypotheses,  1st,  that  sound  de- 
cays nearly  in  the  simple  ratio  ui  the  di:itances,  and  2nd,  that  this  di- 
minution is  in  the  sabdupHcateiatio,  are  here  stated,  and  some  falla^ 
cies  are  mentioned,  whwh  will  likewise  render  a  dutlier  inquiry  ne- 
ceisaiy. 

8.  Of  ike  Harmonic  Sounds  of  Pipes, — ^The  oh}ect  of  this  section 
appears  from  a  table  exhibiting  the  results  of  a  set  of  experiments, 

made  with  a  xHew  to  ascertain  the  velocity  with  which  orrran-pipes 
of  different  lengths  require  to  he  «up])lird  with  air,  according  to  the 
various  appropriate  Bounda  wiuch  they  produce. 

'lliese  were  made  on  pipes  ul  the  same  bore,  and  of  different 
lengths,  both  stopped  and  open.  The  general  result  was,  that  a  si- 
milar blast  prodiiced  as  nearly  the  same  sound  as  the  length  of  the 
pipe  would  permit,  or  at  least  that  the  eacceptions,  though  very  nu- 
merous, lie  equally  on  each  side  of  this  conclusion. 

9.  Of  thf  Vihrfitwns  of  fiiffprent  Elastic  Fluirif. — The  difference  of 
these  vibrations  has  been  received  as  being  reciprocally  in  the  sub- 
duplicate  ratio  of  the  density  of  the  fluid.  Hence  in  })ure  hydrogen 
gas  they  must  be  3  tl  times  greater  than  in  common  air.  And 
this  will  explain  why  an  instrument  will  often  appear  out  of  tune, 
when,  in  fiict^  the  ftnlt  lies  in  the  change  of  temperature  of  the  at- 
BBOspliere;  and  why  the  pitch  of  an  organ  will  be  found  to  differ  ma- 
terially In  summer  and  winter. 

10.  Of  the  Analogy  between  Light  and  Sound. — While  the  author 
vindicates  the  Newtonian  theory  of  lierht  njin^inst  the  criticisms  of 
Euler,  he  freely  admits  that  it  is  liable  to  tome  objection?,  among 
which  he  chiefly  insists  upon  the  uniformity  of  the  motion  of  light  m 
the  irame  medium,  and  the  partial  reflection  from  every  refracting 
muiaee.   Having  reasoned  largely  upon  tide  subject,  he  admits  the 
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probability  of  un  aiialugy  between  the  c  olours  ot  k  thm  plate  and 
the  sounds  of  a  series  of  orgsin-pipes ;  and  oh»er\€s  that  the  same 
colour  recurs  whenever  the  thickness  of  the  plate  answers  to  the 
tenu  of  an  aritlimetieal  progression,  In  the  Mune  mamier  as  the  Mune 
■oiind  is  produced  by  meeni  of  an  untfonn  Uast  Iram  organ-pipes 
which  are  different  multiples  of  the  same  length . 

11.  Of  the  Qtdetcence  o  f  MiuktU  Sounds, — In  this  section  Dr. 
Smith's  HS?ertion  that  the  vihmtions  constitnting  different  sound?  are 
able  to  cross  each  other  in  all  directirms.  without  atlVctitii:^  the  ^nme 
individual  ]  articles  of  air  by  their  joint  forces,  is  minutely  investi- 
gated and  cuulruverted. 

12.  0/  the  Frequency  of  Vibrations  comtituting  a  given  Note. 
Id.  Of  the  Vibroihns  of  Charie, 

14.  Of  the  Vihratume  of  Rode  ond  Piaiee. 

Of  the  contents  of  these  three  sections  no  account  will  be  here  at- 
tempted. OS  they  consist  chtcAy  of  ezpeiiments  and  demonstntaoiiB 

iUustrated  by  dinrrrams. 

15.  0/  the  llvnusn  Voice. — A  technical  description  is  here  p:i\  (?n 
of  the  formation  of  t-uunda  by  the  contiinirntinti  and  infle  xions  ut  the 
different  parts  of  the  vocal  organ.  And  it  i:<  intimated  that  by  a  close 
attention  to  the  haimonics  entering  into  the  constttation  of  varioua 
sounds,  much  more  may  be  done  in  tfadr  analysis  than  could  other- 
rae  be  expected. 

16.  the  Temperament  of  Musical  Intervals, — After  pointing  out 
some  imperfection?  in  most  of  those  who  have  treated  this  subject 
l>rfnre  him .  the  mithor  suggests  hi=--  own  method  of  distributing  the 
imperfection  of  the  scale,  to  as  to  produce  a  modulation  that  shall  be 
found  the  least  defective.  And  here  he  observes*  as  upon  an  average 
of  all  music  ever  competed  some  particular  keys  occur  at  least  twice 
as  often  as  others,  there  seems  to  be  a  very  strong  reason  for  making 
the  harmony  the  moat  perfect  in  those  keys  which  aie  the  most  fre- 
quentiy  u»ed ;  since  the  aggregate  sum  of  all  the  imperfections  which 
occur  in  playing,  must  by  this  means  be  diminished  the  most  pos- 
sible, and  the  davenity  of  the  character  at  the  same  time  accurately 
preserved. 

Observations  un  the  Effects  which  take  place  from  the  Destruction  of 
the  Membrana  Tympnnt  of  the  Ear.  By  Mr.  Astley  Cooper.  In  a 
Letter  to  Everard  Home,  Esq,  F.R.iS.,  by  whom  some  Remarks 
ore  added.  Read  Feb.  6,  1800.  [PhH,  Drone,  1800,  p.  151.] 

Thi  case  to  which  we  owe  the  observations  contained  in  this  j)apcr, 
is  that  of  a  youth,  who  at  the  ace  of  ten  was  attacked  with  an  lu- 
fiammation  and  suppuraLiuu  iu  liie  left  ear,  wliich  continued  dis- 
charging matter  for  several  weeks ;  and  who  after  the  space  <^  about 
a  twelvemonth  had  the  same  symptoms  in  his  tight  ear,  the  discharge 
in  both  cases  being  thin  and  fetid,  and  conreying  many  small  bones 
and  particles  of  bones.  On  probing  the  ears  when  the  youth  was 
about  twenty  yem  of  age,  it  was  found  that  the  membrana  tympam 
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(if  the  left  ear  was  totally  destroyed,  and  that  but  a  small  part  of  it 
remained  in  tbt*  nVht  ear.  So  free  was  the  passag^e  throni^h  both  the 
ear?,  that  the  patirnt,  hy  rioting  his  nostril-  and  contracting  hia 
cheeks,  could  with  c:L<e  force  the  air  from  the  mouth  through  the 
meatus  auditorius ;  and  yet  what  in  most  remarkable,  the  sense  ot 
hearing  vnB  hj  no  means  miterially  impured  by  thii  imperfection ; 
especially  in  the  left  ear,  where  the  whole  of  the  membrBne  was  dis- 
tiffed*   The  organ  even  retained  a  nice  mnaieal  diacriminatioQ. 

From  this,  and  another  nmikr  here  described,  it  is  in- 

ferred that  the  loss  of  the  membrana  tympani,  though  it  somewhat 
dimmi«hes  the  jwwer  of  hearincr.  does  not  absolutely  destroy  it :  nnd 
that  probably  where  thib  membrane  is  wnntinn;,  its  funrtiuns  ;Are 
supplied  by  the  membranes  of  the  fenestne  ovaiis  itnd  rotunda,  which 
being  placed  over  the  water  of  the  labyrinth,  will,  when  agitated  hy 
the  impresstoos  of  vcMuid,  eonvey  their  vilmitions  to  that  fluid,  in  a 
wnilar  manner  as  is  done  by  the  membrana  tympani  m  hs  healthj 
state.  It  is  also  intimated  that  the  principal  use  of  this  membruie  is 
probably  to  moderate  the  impressions  of  sound,  and  to  proportion  them 
to  the  powers  and  modifications  of  the  organ. 

^^^  Home,  by  whom  this  paper  was  communicated,  has  been 
]»leai?ed  to  add  some  additional  rcniark«  on  the  mode  of  heariiiti  m 
CH>es  where  the  menibrana  tympani  hixa  been  destroyed  ;  from  wlii(  h 
we  collect  that  xIila  membrane  appears  to  him  to  be  chiefly  intended 
to  give  an  e«tended  suifrce  capable  of  eommmdcating  to  the  smaii 
bones  llie  impressions  made  upon  it,  which  a  membrane  would  be  in- 
capable of  doini^  unless  it  had  a  power  of  varying  its  tension  to  ad^>t 
it  to  different  ^-ibrations  :  and  that  tilis  membrane  being  destroyed, 
there  can  be  Httle  doubt  that  the  impre«'*ion8  of  the  vihrnting'  air  are 
produced  on  the  stai>es.  from  whence  theyare  communicated  to  the 
cavity  of  the  tympanum,  nnd  thence  to  the  internal  organ,  i'hese 
remarks  are  added  in  order  to  reconcile  the  present  case  with  the 
doctrine  laid  down  by  Mr.  Home  in  his  late  paper  on  the  organ  of 
healing. 

BxperlmtnU  and  Ohtervatumi  on  tke  lAgkt  wMeh  i$  tpoMimuewfy 
emUted*  with  some  degree  of  Pemuuteney,/rom  ron'ovr  Bodies,  By 
Nathaniel  Hulme,  M.D.  F.R,S.  and  A,S.  Read  Feb.  13,  1800. 
[PkU.  Tnm»,  1800,  i>.  161.] 

The  Ught  which  is  llie  ohjeet  of  the  present  inquiry  roust  be  distin- 
goisbed  not  only  from  that  which  we  derive  firom  the  sun,  but  abo 
from  the  brightness  exhibited  by  artificial  phosphori,  electricity,  me* 
teors,  and  other  lucid  emanations.  The  principal  bodies  which  afibrd 
the  light  here  treated  of,  are,  1)  Some  vegetable  and  earthy  sub- 
•-tance«,  puch  as  rotten  wood,  and  peat  earth.  2)  Marine  nnimals, 
some  m  a  living  state,  viz.  the  Medusn  />/ioyphorea,  the  P kolas,  the 
Pennatula  phosphorea,  and  the  Cancer  Juhjens;  and  most  ot  the 
marine  fishes  soon  after  they  are  deprived  of  hfe.  3)  Animal  Jiesh 
in  general,  some  time  after  the  extinction  of  life.   And,  4)  Among 
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tn<<ect«,  i^e  cropping  rffowmtrmp  the  /ipnf  jfimo-wonm,  the  j(rf*/ff, 

and  the  ^reai  ianlem-fft^. 

The  numerous  eip^nmcnr-  described  in  this  pajicr  were  chiefl^T 
made  oa  marine  animals,  itarticularly  herrings  and  mackerel,  which 
were  exposed  either  in  the  air,  or  in  water  impregnated  with  different 
Mittp  tid  ol  difforenl  tempefrntmo,  ia  a  dailc  Tsult  to  wfakh  tbe 
Doctor  ustgni  the  name  of  hte  liboimtofir. 

Hie  r^ulta  obtuned  in  iMa  investigatian  ere  dewrihad  in  nine 
■ections.  the  summary  contents  of  which  are  as  follows : 

1.  The  quantity  of  lifrht  emitted  by  putrescent  animal  substances 
floes  not  arise  from  the  g^rtatcr  (k  gree  of  putrefaction  in  such  suh- 
vtancf*.  «is  is  commonly  suppn-t  cl  hut.  on  the  contrary,  they  begin 
to  sliiue  some  time  before  any  ii])]>arcnt  signs  of  putrefaction  take 
place,  and  the  greater  the  putrescence,  the  leas  ia  the  quantity  of  light 
emitted* 

2.  Light  is  a  chemical  element,  or  a  conatttnent  ptsneiple  of  aone 
bodiea«  and  particnlErly  of  marine  liahea ;  and  it  may  be  separated 

from  them  by  a  peculiar  process,  or  be  retained,  and  rendered  per- 
manent for  some  time  Tiio  experiments  from  whence  this  inference 
is  derived  were  made  with  pK  <  <  of  herrings  ;uid  in;ickercl,  nnd  with 
livini;  tadpoles  immersed  in  s<»li it  inns  of  Epsom  salt,  sea  salt,  (ilauher's 
salt,  aud  in  all  which  a  quantity  ui  light  was  manifestly  imparted  to 
the  saline  menatnium,  which  the  latter  under  Tariooa  cireumatanoea 
retained  Ibr  a  conaiderable  time.  Hieae  experimenta  aecm  a]ao  to 
evince,  that  li^t  is  not  partially  but  wholly  incorporated  with  every 
particle  of  the  animiil  snbatance;  that  it  b  probably  the  first  elemen- 
tary principle  that  escapes  after  the  death  of  fishes ;  and  that  as  the 
putrescence  was  l)y  no  means  promoted,  but  mther  retarded  by  this 
emisj-ion  of  light,  it  i«  liigiily  probable  that  no  nlfensive  putrefactiitn 
ever  takes  place  at  sea  at'ter  the  death  of  sucli  liiyriads  ol  ammaiij  as 
must  needs  daily  perish  in  the  vast  ocean,  which  hence  continue  long 
a  wholeteme  food  to  the  many  Idnda  of  fiah  that  feed  upon  their 
congenenes. 

3.  Some  bodies  or  substances  have  apower  of  extinguiafamg  spon- 
taneoua  li^t  when  it  is  applied  to  them.   Hieae  axe  mter,  both 

pure  and  impregnated  with  quicklime,  carbonic  acid  cra«,  and  hepatic 
giis,  fermented  liquors,  ardent  spirits,  fixed  and  volatile  alkalies,  cer- 
tain neutral  salts,  vegetuhle  jiilu.»^ions,  pure  honey,  and  the  rust  of 
iron,  calamine,  minium,  and  manganese  dissolved  in  water. 

4.  Other  bodies  or  substances  have  a  power  of  retaining  sponta* 
neous  light  for  some  time  when  it  is  applied  to  them.  These  wah^ 
stances  are  moat  of  the  solutions  mentioned  in  the  second  artiele, 
which,  when  impregnated  with  some  of  the  ludfie  matter  aeiaped 
from  herrings  and  mackerel,  retain  the  light  for  some  days,  especially 
if  assisted  with  some  ^citation  of  the  phial  er^ntaining-  them.  Tlie 
appeanuiccs  here  exhibited  are  described  as  i)eing  both  beautiful  and 
>^urpri^ing,  as  they  enable  us  to  tjike  light  from  one  substance  and 
transfer  it  to  another,  so  as  to  render  the  latter  most  brilliantly  lu- 
mlttotiA  i  or  in  other  words  to  impregnate  a  liquid  with  light. 
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5.  When  spontaneous  light  is  extinguished  by  some  bo(bes  or  sub- 
stances, it  is  not  lost,  but  may  be  again  reTived  in  its  tormer  spien- 
dour,  and  that  by  the  most  simple  meani«. 

These  means  are  in  general  the  greater  or  less  degrees  of  impreg- 
Btttioii  of  tiie  saline  moiBlaniB*  wl&h  alteniBtely  extinguiah  aiid  ve- 
vivie  thfl  Ijg^  ttt      option  of  fStut  opciBtor. 

6.  Spontaneous  light  is  not  accompanied  with  any  degree  of  sen* 
aible  heat,  to  be  discovered  by  a  thermometer. 

7.  Cold  extin£^i!?hes  spontaneous  light,  but  not  permanently,  as 
the  substances  mentioned  in  the  third  article  ;  ?ince  licre  the  light 
could  be  revived  in  its  full  s]>l)  nduur,  by  exposing  the  substance  to 
a  moderate  degree  of  temperature. 

8.  Hie  eighth  section  treats  of  the  effects  of  heat  on  light  when 
m  a  itete  of  qwotanecma  union.  We  gstiier  from  tiie  ejqierimenii 
here  deeeribed.  tiiat  in  emy  tubatanee  there  is  a  certain  point  of 
teniperatare  at  which  it  acquires  its  maximum  of  lustre ;  that  this 
varies  considerably  in  various  substances, — ^the  fishes,  rotten  wood» 
and  aqneous  solution?,  becoming  dark  nt  n  temperature  of  between 
96°  and  llO*';  while  £rlow- worms  retain  their  lustre  until  exposed 
to  the  degree  of  boiling  water.  Common  water  impregnated  with 
light,  when  by  mere  time»aiid  rest,  without  any  considerable  change 
of  temperature,  it  had  become  obscure*  was  soon  rendered  luminous 
when  gradually  wanned  by  smaU  and  snccesslTe  additions  of  warn 
water;  bat  no  sooner  was  boiling  water  added  in  any  constdeiable 
qoantity,  than  the  laminona  appeaiance  vanished,  and  was  altogether 
cztingiiiahed. 

It  wa*  here  oh?ier\'ed,  that  If  heat  be  applied  to  the  bottom  of  a 
tube  tilled  with  illuminated  water  which  has  been  some  time  at  rest, 
the  light  will  descend  in  luminous  streams  from  the  top  of  the  tube 
to  the  bottom,  and  be  gradually  extinguished. 

9.  In  the  ninth  and  last  section  we  find  a  set  of  experiments  on 
the  eliecta  of  spontaneous  light  when  applied  to  the  human  body. 
As  to  the  Iwimg  body,  it  was  found  that  on  touching  the  luminous 
UMtter  of  fishes,  the  light  adhered  copiously  to  the  fingen  and  dif- 
ferent parts  of  the  hands,  remained  very  lucid  for  some  time,  but 
then  G^rad ually  disappeared  ;  whereas  the  same  kind  of  matter  being 
applied  to  pieces  of  wood,  stone,  and  the  like,  of  the  same  tempera- 
ture as  the  laboratory,  continued  luminous  on  these  substances  for 
many  huur&.  It  might  iicucc  be  inferred  tliat  the  living  body  ulti- 
mately abeoihs  the  %ht ;  but  other  experiments  seem  tcrcontradict 
this  inference,  it  hariug  been  observed  that  a  piece  of  shining  wood 
fasing  pUoed  on  the  pohn  of  the  hand,  and  a  glow-worm  being 
breatlied  upon  repeatedly,  were  both  rendered  more  luminous,  and 
this  for  a  considerable  time. 

As  to  the  animal  fluids;  the  cnu'isamrntum  of  the  blood  of  healthy 
persons,  and  al-cj  ut  some  labouring  under  mtiammator\' di5e;uies,  re- 
ceived indeed  the  light  of  a  herrinij  to  a  certain  degree,  but  did  not 
retain  it  long :  and  when  tliis  coa^ulum  hud  been  kept  iur  :<uiue  time. 
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and  allowed  markt  of  putieioezice,  the  li|^t  Memed  to  be  more 
quiekly  extinguished.  In  aome  initanoee  the  light  was  ejected  In 
globules,  like  quicksilver  when  nibbed  with  any  unctitCNU  subetMnee, 
and  afterwarde  adhered  to  the  sides  of  the  vessel  in  tlie  form  of  a 
lucid  ring.  The  serum  both  of  healthy  and  diseased  persons  retained 
the  luminous  appearance  somewhat  lonp^er  than  the  rrappamentiim, 
and  frequently  recovered  it  when  airitaicd.  Urine,  both  fresh  and 
btaio,  and  hile,  showed  httle  disjiosltiun  to  retiiin  tliis  light.  Lastly, 
milk  and  cream,'  illuminated  by  mackerel  light,  acquired  great  bright- 
ness, and  refained  it  lor  upwards  of  twenty-lbiir  horns ;  bot  when 
either  of  these  turned  sour,  they  oontncted  a  wy  eztingiiishing  pro- 
perty, the  light  in  some  case  vanishing  aJmost  instantaneously. 

^eeovNl  vf  a  8ene»  of  Experiments,  undertaken  with  the  mew  of  ie* 

COmpomng  the  Muriatic  Acid.  By  Mr.  William  Henry.  Commu- 
nirated  by  the  Right  Hon.  Sir  Joseph  Bnnks,  Bart»  PIR^.  Read 
Feb.  27,  1800.    IPhU.  Trant.  1800, /».  188.] 

In  the  bitroduetion  to  ^ta»  paper  the  anthor  points  out  the  great 
utility  that  would  accrue  to  chemical  science,  were  it  possible  to  ar* 
ri%'e  at  a  complete  analysis  of  eertain  adds,  since  the  new,  and  in- 
deed cven^  sy-tt^m  of  chemistr}\  will  ever  he  incomplete  and  liable  to 
subversion  till  the  particular  agents  here  alluded  to  have  been  re- 
solved into  their  constituent  principles.  The  obstacles,  liowc^er, 
which  impede  the  progress  oi  this  investigation,  are  mucli  irrmter 
than  may  appear  at  first  sight;  and  among  these  are  particularly 
mentioned  the  difficulty  of  obtaining  the  adds  completely  separated 
from  sll  other  substances,  which,  by  their  presence,  will  ever  tend  to 
introduce  uncertainty  into  the  results  of  the  process ;  it  bdng  ob* 
served  that  the  attraction  hetween  compound  particles  at  all  times 
increases  in  ]>rn|>f>rtion  n?  we  recede  from  the  point  of  «atnmtion. 
and  that  Uic  smfdlctst  remnant  is  often  sufficient  to  ])er]ik  \  nil  further 
analvsis.  Tlic  liquid  state  is  thought  to  be  totally  unht  for  the  pur- 
pose of  this  inquiry  :  and  after  some  other  strictures,  it  is  shown  that 
the  state  of  the  ^is  the  only  one  in  which  adds  can  become  proper 
objects  of  analyticsl  investigation. 

In  the  series  of  his  experiments  on  the  muriatic  add  in  the  gaseous 
state,  Mr.  Henry  employed  the  electric  fluid  as  an  agent  much  pra- 
ferable  to  artificiid  heat.  "  This  mode  of  operating,"  he  says, 
"  enables  us  to  confine  accurately  tlic  ^es  yubmitted  to  experi- 
ment ;  the  phaenomena  that  occur  during  the  process  may  be  di- 
stinctly obser\ed.  and  the  comparison  of  the  products  with  tlie  ori- 
ginal gases  may  be  instituted  with  great  ezactawss.*'  The  action  of 
the  electric  fluid  itself,  as  a  decomponent,  is  no  doubt  extremely 
powerful ;  since  it  is  ci^Mble  of  separating  from  each  other  the  coa* 
stttuent  parts  of  water,  of  the  nitric  and  sulphuric  acids,  of  the  vege- 
table ftlV^l'i  of  nitrous  gas,  and  of  several  other  bodies  whose  com- 
ponents are  known  to  be  strongly  united,   llie  experiments  wave 
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made  in  iatraigbt  glass  tubes  of  various  diameters,  armed  at  the  sealed 
cod  vith  aiii«bJ&  coDductor*  through  wliidi  the  ahoclDi  wm  intro* 
daoed,  tlM  gu  bebg  at  the  other  end  mmfined  by  quidnihcr. 

The  ezpenmentB,  eighteen  in  number,  are  arranged  under  two 
heedi,  the  fint  ol  whidi  relates  to  the  etfects  of  eleetricitj  on  mu- 
riatic gas,  either  pure  or  with  the  admixture  of  common  air  and 
oxygenous  gas ;  and  in  the  second  are  recorded  the  eft'ects  of  elec- 
trifrine:  the  muriatic  acid  gas  with  inflammable  substances. 

The  results  of  these  experiments,  which  in  the  first  set  were  ge- 
nerally a  diminution,  and  in  the  second  an  expansion  of  the  aerial 
flnid  wUUn  certain  livita^  plainly  evinced  tint  no  decomjweitkm 
whaterer  of  the  muriatic  acid  had  ever  been  eflbcted,  the  reaidue  al* 
ways  exhibiting  die  chanwters  of  hydrogenous  or  carbonic  gasea, 
whence  it  waa  reaaonaUe  to  infer  that  wiUi  all  the  precautiona  that 
were  used,  the  muriatic  gn?  hnd  never  been  perfBCtly  freed  fiom aoine 
admixture  of  water  or  other  ingredient. 

The  foilowng  general  conclusions  are  deduced  from  these  results. 

1)  The  muriatic  acid  gas,  in  the  driest  state  in  which  it  can  be 
produced,  still  contains  a  portion  of  water.  The  most  decisive  of 
the  eiperiinenta  indlraling  a  proportion  of  1*4  giain  of  water  to  100 
caUau  inehea  of  muriatte  gaa,  long  eiqKieed  to  a  auffidcnt  quantity 
of  muriatic  lime. 

2)  When  electrical  shocks  are  passed  through  this  gas,  the  watery 
portion  i"*  decomposed  ;  the  hydrogt?n  of  the  water  which  tmites  with 
the  electric  matter,  constituting  hydrogenous  gas;  and  the  oxygen 
which  combines  with  the  muriatic  acid  which  at  the  sanu;  time  acts 
on  the  quick^ver,  cumpoiiing  muriate  of  mercury. 

3)  The  electric  fluid  aervea  as  an  intermediate  agent  in  combining 
oxygen  with  murialie  add ;  while  the  really  add  portion  of  the  mu« 
riatic  gaa  doea  not  aoatain  any  decompoaition  by  the  action  of  dec* 
tridty. 

4)  When  electric  shocks  are  passed  through  a  mixture  of  carbo- 
nated hydrosren  and  muriatic  acid  p^^.^e?,  the  water  held  in  whition 
by  these  gases  is  dccoinjtosed  hy  the  car]:>on  ol  the  comjjound  mtiam- 
mahle  pjas,  and  carbonic  acui  arui  hydrogenous  g;^i>t>s  are  tiie  result. 

3 }  W^en  ail  the  water  ui  the  two  gases  has  been  decomposed,  no 
effect  ensues  from  oontinoing  the  dectiization. 

6)  And  laa^p  ainoe  carbon*  though  placed  under  the  moat  Ulf 
fonraUe  drcumstanoea  for  being  separated  from  the  muriatic  add, 
and  combining  with  ita  oxygen,  evinoea  no  aueh  tendency,  it  may  be 
inferred,  that  if  the  muriatic  acid  be  an  oxygenated  substance,  ita 
mdicai  hna  a  stronger  affinity  to  oxygen  than  is  poeaessed  by  char* 

coal. 

Although  this  investigation  have  proved  unsuccessful  as  to  tlie  par- 
ticular object  for  which  it  wa^i  lu^Lituted,  the  author  however  thinks 
die  communication  of  it  cannot  but  be  productiye  of  some  utihty : 
nice,  beaideaaome  material  fibcti  it  haa  brought  to  light,  it  may  pre- 
ymt  othera  from  engaging  in  moat  Uborious  pioceaaea  of  a  aiinilar 
nature,  being  thua  cautioned  against  the  fiilbcy  of  their  reaulta.  All 
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hope,  he  apprehends*,  must  be  rehiiquished  i)i  tver  effecting  the  de- 
composition of  the  muriatic  acid  in  the  way  ot  simple  elective  attrac- 
tion; its  basii  being  probably  some  unknown  body,  which  nothing 
Imt  tiie  i^pfplieation  ot  compUcatod  aiBnItwii  wiU  periiapa  ever  enable 
us  to  discnmiiuite. 

On  ieuble  Imttget  eaund  bjf  atmotpkerkai  RefraeHum,  Bf  William 
Hyde  Wollaston.  M.D,  FM,S.  Read  Maieh  6.  1800.  (PkiL 
TVmt.  1800.  p,  239.] 

The  remarkable  instances  of  double  and  triple  images  of  the  same 
object  produced  by  aerial  lefractioii  near  tiie  horiioii,  lately  oonuiiii- 
aicated  to  the  Society  by  Mr.  Huddart,  Ptof.  Vtnoe,  and  Mr.  Dalby, 
have  given  rise  to  tiie  present  paper,  in  which  tbe  author  attempts  to 
expl^  these  phsenomena  on  theoretical  prindplea,  and  to  iUuatnte 
bis  conclusions  by  artificial  experiments. 

Admitting  the  inference  iiiven  by  Professor  Vince,  that  these  ap- 
pearjinces  arise  from  certain  unusual  variations  of  increasing  dcrisity 
in  tiie  lower  strata  of  the  atmosphere,  our  author  undertakes,  1st,  to 
inyeatigate  tbe  succemve  variatLona  of  fncieaiing  or  decreating  den- 
sity to  wbicb  fluids  in  general  are  liable,  and  the  laws  of  the  refine- 
tions  occasioned  by  them ;  2dly,  to  illustrate  and  confirm  the  tralk 
of  this  theory  by  experiments  with  fluids  of  known  densities  ;  and 
lastly,  to  ascertain,  by  trial  upon  the  air  itself,  the  causes  and  extent 
of  those  variations  of  its  refractive  density  on  which  the  inversions 
of  objects  and  other  circumstances  observed  in  the  above  phsenomena 
seem  to  depend. 

Under  the  first  head  we  find  the  demonstrations  of  tliree  propo- 
ntions,  deduced  from  the  general  laws  of  refraction.  The  flrst  im* 
ports,  that  if  the  density  of  any  medium  Taries  by  parallel,  indefinitely 
thin  strata,  a  ray  of  light  moving  through  it  in  the  direction  of  the 
strata,  will  be  misde  to  deviate  during  its  passage ;  and  the  defiatkm 
vriW  ever  be  proportionate  to  the  increment  of  f^en^ifv  -^vbere  it  passes. 
From  the  second  it  ajtpeur^.  that  when  two  tiuids  of  unequal  densities 
are  brought  into  couLiict,  and  unite  by  mutual  penetration,  if  the  den- 
sities at  different  heights  be  expressed  by  ordinates  to  a  perpendicular 
line  drawn  across  the  fluids,  the  curve  drawn  through  the  terminations 
of  tiiese  ordinates  will  have  a  point  of  contrary  flexure.  And  in  the 
third  proposition  it  is  shown,  Ibat  if  parallel  rays  pass  throng  a  me- 
dium, varying  according  to  tbe  preceding  proposition,  those  rays  above 
the  point  of  confamry  flexure,  where  the  line  will  be  concave,  will  be 
made  to  diverge,  while  those  below  the  same  point,  wIk  re  tlie  curve 
will  be  convex,  will  converge  after  their  passage  tiirough  it.  'llie 
convcri^inir  rays,  it  follows  lience.  will  at  a  certain  dif*tance,  propor- 
tionate to  the  quantity  of  convergency,  meet  iii  a  focus,  beyond  which 
they  will  diverge  again,  and  thus  produce  efiects  peiiectly  similBr  to 
those  caused  by  a  medium  of  uniform  density,  having  a  surface  similar 
to  tbe  above-mentioned  curve  of  densities,  whether  convex  or  concave, 
aeeoiding  to  the  nature  of  that  curvature.  Hence  may  be  infened 
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tlie  manner  in  which,  accordiiif?  to  this  theory,  nn  ol)ject  viewed 
throui^h  a  medium  of  various  deriHities,  producing  or  rather  ropre- 
seuted  by  a  curve  of  contrary  flexure,  and  at  the  mme  time  a  con- 
tiguous stratum  of  uniform  density,  will  exhibit  three  different  images; 
tlie  one  diraag^  Uie  unifbrm  medimn*  in  iti  proper  place  ;  the  other 
tibrongh  tlie  eonyex  part,  aomewfaat  Usher,  but  inverted ;  and  the 
third  refracted  by  the  ooneare  part»  ttiU  higher,  ereet,  but  somewhat 
■mailer. 

Grounded  upon  these  principles,  Dr.  Wollaston  proceeded  next  to 
the  set  of  experiments  which  are  the  subject  of  his  secotid  «f>rtion. 
The  first  and  rao,"»t  explanatory'  of  these  experiiiK  rits  M  as  m;ul<'  m  ith 
a  square  phial,  ahnut  one-third  tilled  with  clear  i?yrup,  and  the  other 
third  with  pure  water,  tiie  two  liquids  forming  by  degrees,  at  the 
plane  of  contaet»  a  thin  itiatum  of  decreasing  density  from  the  syrup 
npwarda.  Here  the  etieetwaa  obviontly  eonfimnable  to  the  theory, — 
an  object  viewed  through  these  media  being  repreeented  to  the  eye. 
erect  and  in  its  proper  place  when  seen  through  the  syrup  of  unifonn 
density  ;  higher  and  inverted  behind  the  adjacent  variable  medium ; 
and  «till  higher  and  erect  behind  the  upper  part  of  the  ^'ariable 
stratum.  This  effect  of  varied  den^^ity  w;ts  repeated  by  tiilini;  the 
remaiudt  r  of  the  phial  with  spirits  ot  wiue ;  when  at  the  })hine  of 
contact  between  the  spirit  and  the  water,  another  variable  stratum 
waa  gradually  jnoduced,  which  exhibited  the  same  phenomenon  as 
m  the  former  instance. — The  next  experiment  proves  that  a  difference 
of  tempenture  between  adjacent  strata  of  the  same  fluid  will  pre* 
duce  the  same  effect. — ^And  a  third  experiment,  which  may  be  con* 
sidered  as  a  corollary,  showed  that  the  air  round  a  heated  body  (a 
red -hot  poker  for  instance,)  will  assume  the  same  Varied  densities, 
and  exhibit  precisely  the  same  appearances. 

Under  the  third  head  the  author  obsen  es,  that  though  three  images 
have  a^:  \  et  been  rarely  seen  m  the  atmosphere,  yet  this  circumstance 
does  by  no  means  invalidate  the  above  theory ;  since  its  appearing  so 
seldooi  may  be  well  aoooonted  for  by  the  lees  lafefoctioa  produced  by 
the  heat  of  the  son,  than  by  «  fed*hot  iron,  or  the  artificial  means 
above  nsed.  Over  water,  the  e%'enness  of  the  suifooe.  he  says,  is  fo- 
vooraUe  to  the  production  of  such  appearances. 

Some  observations  are,  !a«»t!y,  added  concemins^  Mr.  Huddart's 
opinion,  that  the  peculiar  state  of  tlie  atmosphere  whicii  produced 
the  a pj)e;i ranees  he  witnes.«ed  may  have  been  occasioned  merely  by 
the  evaporation  at  the  hurtace  of  the  sea  conden«iing  the  lower  strata 
of  the  atmosphere.  Dr.  Wollaston  does  not  altogether  accede  to  this 
opinion ;  but  he  does  not  absolutely  deny  that  the  cold  produced  by 
this  evaporation  may  in  some  instances  occasion  a  density  diat  may 
enter  as  one  of  the  data  in  the  theory  above  Uid  down,  tliough  other 
causes,  such  as  the  effects  of  the  heat  of  the  sun,  currents  of  air.  &c. 
he  thinks  mu^t  co-operate.  To  the  density,  however,  prof hired  hy 
mere  evaporation,  hu  acknowledgei*  may  be  ascribed  tliu  uncommon 
elevation  ot  tfit-  roa^t  of  France,  lately  observed  at  Hastings  by 
Mr.  Latham  ,  and  &ome  of  the  appearances  de^icnbed  by  Processor 
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Viaee.  Tlie  depceami  of  the  lioriaoii,  frequently  noticed  by  persons 
reaiiHng  near  the  sen.  and  9oine  other  phaenomena  of  a  similar  oatiUCv 
be  thinks  may  likewise  be  ■acribed  to  that  tingie  cause. 

Om  m  ttew  fmlmtnating  Mercury.    Bf  Edward  Howard,  Esq.  FM^, 
Had  Mazch  13,  ISOO.    IPkil,  Trams.  IbOU.  p.  204 J 

We  leam  from  the  introdnctioii  to  this  paper,  that  meiciny,  and 
most,  if  not  all,  its  oxides,  may.  by  trcatmrat  with  nitric  acid  and 

alcohol,  be  conrrrttH!  into  a  cni  >t;i!li2ed  compcund,  posseMins:  nil  tlif 
inflammablf  prxijKTtie*  ol  irunjx^w dor.  \iell  as  many  others  ]h  c nliar 
to  it.<cll.  Alter  statinfr  thr  irniuual  <tt']Ti  by  which  he  arnvtd  at  tivis 
discovery,  Mr.  1  lowani  dc*cnbe&  the  laUo\v-ing  process  and  manipu- 
lations, which  be  found  be»t  calculated  for  producing  this  powder. 

One  hniMlved  giaina.  or  a  propoitianal  cfoantity,  of  qnick- 

ailTer.  are  to  be  disaohed  widi  heat  in  a  auaanred  ounoe  and  a  half 
of  nitric  acid,  llik  sohitiQii  being  pomd  cold  u]xm  two  measured 
iNUiG«a  of  akobol.  a  moderate  heat  is  to  be  applied,  until  an  efier* 
vescenrt'  i-^  rxcited.  A  white  fume  then  bcsrinsi  to  \indulate  on  the 
surface  ot  ihv  liquor,  and  the  ]xiwdcr  will  \w  cra^^ually  ]irrci]ntfited 
upon  the  ee»»4ilion  ot  actjon  and  re-action.  This  precipitate  i-  to  l>e 
immednitely  collected  on  a  tiltcr.  w^  U  wa^alied  ^"itb  distilled  water, 
and  carefully  dnini  lu  a  heat  not  much  exceeding  that  of  a  water- 

powder  u  natenai.  tt 
being  liable  to  tiia  re-actioii  of  the  nitric  acid,  which*  whQe  any  of 
that  add  adheres  to  it,  rendeia  it  subject  to  the  inAocBoe  of  light. 
The  quantity  of  the  powder  produced  \*anes  according  to  the  nature 
of  the  inpTdirnt<« ;  1(X)  pniins  of  qoicksihrer  yickhng  tan  120  to 
132  trrains  of  the  compound. 

llie  principal  airtMit>  which  decompose  thi*  mercurial  piuvdrr  are 
the  nitriv',  the  sidphuric,  and  the  muriatic  acids.  The  most  remaikable 
efiect  is  that  of  the  sulphuric  acid,  v^  hich,  when  much  concentrated, 
nrodocei  an  ezplooion  naariy  at  the  inatattt  of  contact,  on  aoeo«uit,  it 
IS  thought,  of  die  sudden  and  ccpiotta  disengagement  of  the  calorie. 
When  the  acid  is  less  ooooentnted,  no  explosion  takes  place ;  but  a 
considerable  dischaiga  of  gas.  as  well  as  caloric,  is  nevertheless  ef- 
fected ;  the  former  appenrinET  to  be  n  compound  of  carbonic  acid  and 
a  peculiar  inflammable  pui*,  amounting  in  the  whole  to  between  28 
and  31  cubical  inches,  llie  indammai)le  iras  wa'^  \i{3on  close  exami- 
naliuu  iuUiid  to  be  a  nitrous  wtherized  pts,  whu  h  appears  to  have 
been  not  the  rei»ult  of  the  decomposition,  but,  in  fact,  a  constituent 
part  of  the  powder. 

Upon  the  whole  of  the  tntcstigatioii,  Mr.  Howard  coadudea  that 
tiua  mercurial  powder  is  oompoaed  of  mtzx>us  setheriaed  gas,  and  of 
oialate  of  mercury  with  excess  of  oxygen.  Having  stated  hia  reasona 
for  maintaininpr  this  opinion,  he  poc?  on  to  explain  the  theory  of  the 
combustion  of  the  mcrcurinl  powder,  on  certain  principles  previously 
laid  down  in  the  investigation.  The  hydro^n,  he  says,  of  the  oxalic 
acid  and  of  the  etherized  gas  is  first  united  to  the  oxygen  oi  the 
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oxalate,  tunning  water;  the  carbou  i:^  saturated  with  oxygen,  form, 
ing  carbonic  acid  gas;  and  a  part,  if  not  the  whole  of  the  nitrogen 
of  the  sethcrizcd  gas  is  sepiimtod  in  the  stAte  of  nitrogt'n  e^is  ;  both 
which  ^a&efl  are  evideatly  produced  alter  the  decompobiliun  of  tlie 
powder.  Hie  mcvciuy  ii  now  lenved.  and  converted  into  Tapour,  as 
nej  be  getlieied  itam  the  immfiime  quantity  of  calorie  extricated,  by 
adduig  eonoentrate  sulphuric  acid  to  the  mercurial  powder.  On  a 
more  miimte  analyeis  he  findi  the  proportion  of  thme  ingredienta  in 
100  graina  of  the  nMrcnrial  powder  to  be  a»  foUowa 

Grains, 

Of  J) are  oxalic  acid  21*28 

Ot  mercurv  formerly  united  to  tiie  oxidic  acid ....  CO*7*2 
Of  luercury  dissolved  in  the  iiulphunc  liquor  ....  2*00 
Of  mercury  left  in  the  sulphuric  liquor  after  the  »e- 

pamtion  of  the  gaaea  2*00 

Total  of  mercury     04*72 

Of  nitrous  sdiertied  gas  and  excess  of  oxygen   14*410 


The  following  are  the  principai  properties  of  this  sincruiHr  powder: 
— it  takca  fire  at  tlie  temi)erature  of  368^  of  Falirenlieit  ;  it  t  vi)l»>dL'?» 
by  friction,  by  flint  and  steel,  and  by  being  thrown  into  concentrate 
sulphuric  acid.  It  Lb  equally  inflammable  under  the  exhausted  receiver 
of  an  air-pmnpt  as  when  sorrounded  by  atmospheric  air;  and  it  de- 
tooafees  loudly,  both  by  the  blow  of  a  hammer  and  a  strong  electrical 
shock  Its  action,  though  extremely  powerful,  is  however  confined 
within  a  very  limited  spbore.  It  wUl  burst  a  gun-barrel,  though  it 
will  not  carry  a  ball  to  any  considerable  distance. 

Mr.  Howard  docs  not  laii  to  caution  future  operators  concern  in:^ 
tlsp  experiments  they  may  be  tempted  to  make  on  this  powerful  agent, 
iia\  1111^  iumseif  ?utfered  considerably  from  an  lustantancouA  explosion, 
produced  by  pouring  six  drams  of  concentrated  sulphuric  acid  upon 
fifty  grains  of  the  powder,  whieh  wounded  hnn  severely,  and  destroy- 
ed t&  best  part  of  his  apparatus.  This  uncommon  elastic  power  is 
ultimatiely  ascribed  to  the  gas  and  caloric  suddenly  set  at  liberty,  and 
to  the  mcveury  and  some  portion  of  water  being  converted  into  va* 

pour. 

Tdr  piijier  foncludcs  with  some  obsen'ations  on  other  fulminntins;' 
powder^.  \s  iuTf  the  author  acknowledges  that  he  has  in  vain  attempted 
to  commumcatc  fulminating  properties,  by  the  mercurial  process,  to 
gold,  platina,  silver,  antimony,  tin,  copper,  iron,  lead,  zinc,  nickel, 
tasmnth,  cobalt,  armie,  and  manganese ;  mercury  being  as  yet  the 
ocdy  metal  wldefa  he  has  found  to  have  a  joint  affinity  with  nitrous 
aptherized  gas  and  oxalio  add,  or  to  be  capeble  of  eombining  with 
natioiis  vtbsrixed  gas. 
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Investigation  of  the  Poicers  of  the  prismatic  Colotn  s  to  heat  and  illu- 
minate Objects  ;  fHth  Remarks,  that  prove  the  different  Refrangi- 
htlity  of  radiant  Heal.  To  which  is  added,  an  Inquiry  into  the  Me- 
ikoi  Jf  vkwing  the  Svm  aivtmingeemfy,  with  likiotpei  of  large 
Jperiuret  tmd  high  magnifying  Ptwen,  Bjf  WiUiam  Herachel, 
LL.D.  F.B.S.  Ftot  1.  Rewl  Mucli  97.  1800.  IPhU.  TVmt. 
10OO»  p.  255.] 

After  recommeuduig  a  cautious  cLrcumspectioa  in  admitting  spe- 
dolu  appeanncet  and  plauiilile  inferenoet  in  our  reaewcfaes  both 
ifter  physical  and  moral  truth,  the  Doctor  acknowledges  that «  general 
diffidence  of  tlits  nature  had  raiaed  a  doubt  in  Iuib  mind,  that  the 
power  of  heating  and  illuminating  obje  cts  is  not  equally  diatributed 
among  the  vnrioiw  coloured  rays.  I'iiia  surmise  received  some  con- 
firmation from  the  different  sensation?  he  e xpcricncpd  on  viewing  the 
sun  with  his  large  telescopes,  and  through  various  combinations  of 
dlHercatly  coloured  glasses.  With  some  of  these  combinations  he 
felt  a  i^nsation  of  heat,  though  he  had  but  little  light ;  vehile  others 
gave  much  light,  with  aeaice  any  degree  of  heat.  Suspecting  hence 
that  perhaps  certain colouxed  laya  maybe  more  apt  to oocasbn heat, 
while  others,  on  the  contrary,  may  be  more  fit  for  vision,  he  xeaolved 
to  put  this  conjecture  to  the  teat  of  experiments. 

Tlie  first  set  of  these  expenment?  relate  to  the  krntinq  power  of 
coloured  rays.  They  were  made  bv  aiimitting  succc^sivt. ly  each  dif- 
ferently coloured  ray  of  a  prismatic  spectrum,  throuL;h  a  prf)])i  r  ajier- 
ture  in  a  pasteboard,  on  a  thermometer  whose  bulb  was  blackened, 
while  another  similar  thermometer,  at  a  certain  distance,  showed  the 
temperature  of  the  ambient  air.  Tlie  general  retnlta  here  wen,  that 
the  temperature,  or  rather  the  power  of  heating  of  the  red  ray,  ia 
greater  than  any  other,  bearing  a  proportion  to  that  of  the  green  ray 
aa  9  to  4,  and  to  the  violet,  the  least  calorific,  as  13  to  4. 

The  next  series  of  experiments  was  on  the  illuminoting  power  of 
coloured  nivj».  'iliew  were  «jmply  made  by  viewing^  through  a  mi- 
crofecope  certain  opaque  bodies,  touMbting  of  minute  pnrticles,  and 
illuminated  successively  by  different  coloured  rays.  'Xliese  sub- 
atanoea  were  red,  green,  and  black  paper,  a  piece  of  brass,  a  nail,  and 
a  guinea. 

The  uncommon  wiegated  appeaiancca  of  the  metali,  and  especially 
of  the  iron  nails,  occasioned  by  their  very  minute  and  differently  ar- 
ranged particles,  is  here  mentioned  botli  as  an  object  of  admiration, 
and  as  singularly  conducive  to  the  pnrpo«es  of  the  present  inquiry; 
the  gieater  or  smaller  Dumber  of  these  particles  that  became  discern- 
ible by  the  different  coloured  rays  affording  a  kind  of  scale  of  com- 
pari^n  which  led  to  the  inferences  here  laid  duv^  u. 

Theae  general  inferences  are,  that  the  red-making  rays  are  very 
€ur  irom  tuKving  the  iUuminating  power  in  any  eminent  degree ;  that 
the  orange  poaaeaaea  mote  of  it  than  the  red,  and  the  yellow  atill 
more ;  that  the  maximum  of  illumination  lies  in  the  brightest  yellow 
or  palest  green ;  that  the  green  itself  ia  nearly  equally  bright  with 
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the  yellow  ;  but  lhat,  from  the  full  deep  ^cen,  the  illuminating 
power  decrea8€8  very  sensibly,  the  blue  being  nearly  upon  a  par  witn 
the  red.  while  the  violet  ia  still  more,  and  the  purple  the  most  defi- 
cient d  any. 

Fkvm  A  coUeGtife  view  and  a  dne  contewpiation  of  Hmm  well 
cstaUiifaed  iiele,  it  ie  inlittied*  that  perhaps  tliej  may  lead  to  Ilia 
dieeomf  ol  different  dieniieal  properties  in  the  dtfferait  coloured 
rays ;  and  that  the  yarioiw  d^^iees  of  heat  in  different  coloured 
f!nme«  wH]  probnbly  be  faOy  expkinad  on  the  principlet  that  may  ha 

deduced  from  tbecn. 

Here  follows  a  section  m  which  the  author  advHiices  a  position, 
th^  radiant  heat  is  of  different  rcfrangibility,  and  that  it  is  subject 
to  the  laws  of  the  dispersion  arising  from  this  different  refrangibility. 
We  pereem  from  the  drift  of  hie  aigimenta  here  adfanoed,  that  ha 
IncBnee  in  favour  of  adietinetioa  heSveen  eelpr^e  imyt  and  celor^ie 
li^ti  botii  being  liable  to  refraction,  hut  under  different  angles,  uid 
hme  probably  poeaessed  of  different  momenta.  This,  if  admitted, 
will  apply  to  tbe  invioible  licat  of  rcd-liot  iron  gmdnally  cooled  till 
it  ceases  to  shine,  and  likew  ise  affords  a  solution  of  the  reflection  of 
ioTisible  heat  by  concave  mirrors. 

We  come  next  to  an  application  of  the  result  of  the  foregoing  ob- 
servations to  the  method  of  viewing  the  sun  advantageously,  with 
teleeocyee  of  large  apertnree  and  high  magnifying  powers.  It  ia  well 
knownp  that  even  with  the  naked  eye,  and  much  leee  with  telesoopea 
ef  Iai|^  apertures,  the  sun  cannot  be  viewed  without  a  darkening 
appaiatas.  Dr.  Herschel  had  repeatedly  used  red  glasses  for  this 
purpo«.e  ;  but  n!wnys  found,  thnt  thongh  the  lustre  was  thereby  suf- 
ficiently abated,  yet  tliey  did  not  prevent  an  irritation  on  the  eye. 
which  was  manifestly  the  effect  of  heat.  TTiis  induced  hiin  to  make 
experiments  with  glasses  of  various  other  colours,  the  result  of  which 
was.  that,  as  might  have  been  inferred  from  the  above  investigation, 
daik-green  glasses  are  the  most  efficacions  for  intercepting  the  red 
or  more  calorific  rays,  and  will  therefore  answer  one  of  the  purposea 
of  the  darkening  apparatus.  But  as  in  viewing  the  sun  we  have, 
besides  the  heat,  also  its  splendour  to  contend  with,  further  trials 
were  mnde  to  obviate  this  inconvenience  :  and  for  this  purpose,  com- 
mon smoked  glasses  were  found  the  most  efficacious.  Some  direc- 
tions are  here  given  for  smoking  glasses  uniformly,  and  in  the  most 
conveaient  manner. 

From  a  teri^  of  telescopic  experiments  respecting  this  darkening 
apparatus,  which  concludes  tiie  paper,  we  learn,  that  as  the  heat  will 
oSm  crack  the  glasses  irhen  plaieed  at  cir  near  the  fiMM 
of  rays,  a  safer  and  more  advantageous  way  of  applying  them  is  to 
place  them  before  and  near  the  small  speculum,  or  immediately  be- 
hind the  second  eye-gla8.«.  In  th\*  last  position  a  single  dark-crreen 
glass  wa?  found  of  great  utility  ,  but  a  deep  blue  fflass,  with  a  blueish- 
preen  smoked  one  upon  it,  u  iu-  >U\]  j)referable  :  the  sun  appeared  of 
a  whiter  colour  than  with  any  oilier  composition,  and  the  sensation 
ef  heat  was  by  no  means  inconvenient. 
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By William  Hen^chel.  LL.D.  FJt.S,  Read  April  24,  1800. 
IPkii,  Trtau,  1800.  p.  284.] 

In  ft  piper  Md  to  die  Soeietjr  et  ft  lonner  nieetmg,  tlie  Dootar  ea* 
novuoed  eome  elieervBtions  which  seemed  to  indicate  that  there  «n 
two  sorts  of  rays  proceeding  from  the  sun ;  the  one  the  calorific  rays, 

which  Rre  lurainou!*  Riid  refranEriWe  into  a  variegated  ■pertrum  ;  and 
the  other  the  invisible  rays,  which  ]>roduce  no  illuininat:(jn,  but 
crcato  n  f«Pn«»ible  dpf]^ee  of  heat,  and  !ipj)ear  to  have  a  greater  mnge 
of  refraitgibility  than  the  colorific  ray»>.  To  the  latter  he  ai^^igns 
the  name  of  raditaU  ketU.  Having  latdy  had  some  favounble  oppor* 
tunitice  to  proaeeute  thia  investigatioii*  he  here  delima  an  ftoeoniil 
of  the  aeriea  of  experinenta  he  made  on  the  anlje<^  which  aeem  to 
him  to  confirm  the  above  conjecture.  The  mode  of  conducting  thcae 
I'Xperiments  was  simply  thia  : — 

Oil  a  horizontal  tablet  covered  with  white  pnper,  and  divided  into 
^quaref*.  for  the  conveniency  of  measurement,  a  j)art  of  the  extreme 
<'(il<)iii  <>l  a  I'l  ijjmatic  spcctnun  was  suffered  to  fall,  the  remainder  of 
the  culouicd  rays  passing  by  the  edge  of  tlie  tablet,  so  as  not  to  in- 
terfere with  the  experiment. 

Three  thermometera  were  placed  on  the  tablet*  at  different  diatanoea 
from  the  termination  of  coloured  raya.  The  geneiml  reaulta  of  the  ten 
experiments  here  described  were  as  followa : — 

From  the  four  first  it  appears,  that  tliere  actually  are  rays  coming 
from  tiic  i^un  whir!)  nvc  le»^P  refmngible  than  any  of  those  which 
jirteet  the  sipht;  that  they  are  invested  with  a  Id^h  power  of  heatiii?r 
bodie??.  hut  with  none  of  illuminating  objects,  wliich  probably  is  the 
reason  why  they  have  hitherto  escaped  uunoliced. 

The  fifth  and  aizth  experiments  diowed  that  the  power  of  heating 
is  extended,  though  in  a  feeble  degree,  to  the  utmost  Umita  of  the 
most  refrangible  or  viaible  purple  raye,  but  not  beyond  them  ;  and 
that  it  is  gradually  increased  as  the  coloured  rays  grow  less  refran- 
gible. And  from  tlie  four  last  experiments  we  gather  that  the  maxi- 
mum of  the  heating  power  resides  rimf>Tii^-  the  invisible  niv«  witliout 
the  pri'^nmtir  spectrum,  and  is  ]>roi)abiy  al)out  halt  ati  inch  beyond 
the  la^t  visible  one.  or  from  the  confines  of  the  red  ray.  'ITieM;  like- 
wise ghow  that  the  fuii  s  invisible  ray?',  m  their  less  refrangible  &tatc. 
Still  exert  a  heating  |)ower,  considerably  beyond  this  maximum,  fully 
equal  to  that  of  the  red-coloured  light ;  and  that  consequently,  if  we 
may  infer  the  quantity  of  die  e^ctenl  from  the  efid  produced*  theee 
inviaible  raya  of  the  nm  probably  fer  exceed  the  Tiaible  onea  in 
number. 

'ITic  inference*  deduced  from  the«e  rc-ults  are,  that  the  range  of 
refmni^hility  of  radiant  lieat,  or  colonhc  rays,  when  di>|*crsed  by  a 
prism,  betrins  at  tlic  jiurjile  rc /loured  light,  where  tliey  Jire  mo^t  re- 
fracted, and  liave  tlie  icit^L  ethcacy  ;  and  that  their  rcfrangibility 
le»-i»ens  and  tlieir  |Kiwcr  increases  as  they  approach  the  confines  of 
the  red-coloured  light,  but  that  these  cooinee  are  not  the  limita  of 
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thtu  decreasing  refrangibility  and  increasing  power»  these  having 
been  tneed  ht  beyond  the  prismatic  spectrum  in  an  invisible  state ; 
llMt  M  llieir  denaty  gndnil^  decKtsea^  tii^ 
131  at  lesglli  tlie  tlianiiOBietncal  apectimn,  m  the  Doctor  k  wiUiog  to 
call  it,  beoomes  wholly  imperceptible.  HiUiartD  the  effectfi  of  these 
luting  rays  have  been  obaerved  as  ^  as  one  inch  end  a  half  from 
tiie  confine?  of  the  red  ray. 

If  this  be  a  true  account  of  solar  heat,  (?*ays  our  author  at  the  close 
of  his  paper,)  it  remains  only  for  us  to  admit,  that  such  of  the  rays  of 
the  sun  aa  have  the  refrangibiiity  of  thc^e  which  are  contaiutd  m 
the  prismatic  spectrum*  by  the  construction  of  the  organs  of  sight, 
are  admitted  under  the  appearance  of  light  and  colours;  and  that  the 
Ri|»  being  sti^vped  in  the  ooets  and  hmnoun  of  the  eye,  act  opon 
than,  as  thej  are  known  to  do  upon  all  the  parts  of  our  body,  by 
oceanonuig^  a  aenselion  of  heat. 

Erfmimemts  on  tkg  Mlar,  and  on  the  terre$trial  Rays  that  occasion 

Hrnt  :  rn'fh  a  comparative  Vtetc  of  the  Laws  to  which  Light  and 

H*'!f.,  or  rather  the  Rni/s  which  acrnffiort  them,  are  ^^Jthfert,  in  order 
to  determitie  wlicther  they  are  the  same,  or  different.  By  Willinm 
Henichel.  LL.D,  F.R,S.  Head  May  15,  1800.  [PAiV.  Trans, 
1800,  p.  293.] 

In  the  prefatory  part  of  this  paper,  the  author  found  it  necessary 
to  limit  the  sen^e  he  affixes  to  tlie  word  heat ;  and  after  excluding 
the  laic  tcrmiiioloi^y  o\  latent,  absolute,  spenjir,  sensible  heat,  the 
matter  of  heat,  valor ir,  aud  even  radiant  heat,  which  last,  liowever, 
comes  nearest  to  tiie  expression  he  has  adopted,  lie  desires  to  be  un- 
dentood,  that,  in  speaking  of  ray«  a^AIcA  eeeaikm  keet,  he  does  not 
mean  that  those  rays  themselves  are  heat,  but  that  he  here  considers 
heat  madf  as  the  effect  of  a  caose,  the  nature  of  which  is  no  part 
of  his  present  inquiry. 

Having  thus  determined  the  subject  of  his  investigation,  the  Doctor 
distincjiii^hes  heat  into  six  different  kind?  ;  ^vhrreot'  three  are  ^olar, 
Hjid  three  terrestrial.  Tliese,  however,  are  rcduciMc  into  tliree  gtrue- 
nd  divisions,  each  of  the  solar  mid  terrestnid  kaida  resembUug  each 
oliicr  respectively.  Ilie  hrst  is  the  heat  produced  by  luminous  bodies, 
whedier  bythe  annorby  tcfiestrialflames.  The  eeisond  comprehenda 
the  heat  of  oolouied  ndiants,  such  as  that  of  the  sun  separated  by  a 
prim,  and  that  of  cnVnary  fires  openly  exposed.  And  the  third  re* 
kites  to  heat  from  radiants,  where  neitlier  light  nor  colour  can  be 
perceived ;  such  as  the  heat  of  Invisible  solar  rays,  refracted  by  a 
pn«m,  which  have  l^n  the  subject  of  a  former  jy.iper;  and  tlie  ter- 
restrial heat  from  fires  inclosed  in  stoves,  and  from  metals  heated 
short  of  the  lowest  dep-ee  of  incandescence. 

The  ciiief  object  of  the  present  inquiry  l)eing  to  g;ive  a  comparative 
view  of  the  <menition»  that  may  be  iwrformcd  on  the  mys  that  occa- 
mi  heat,  and  of  iImmo  which  wc  know  to  have  been  effected  on  the 
rays  that  occasion  light,  a  «liort  detail  U  given  of  the  prineiiwl  facts 
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refpectin^  the  latter,  which  not  only  are  well  known  to  bo  founded, 
but  are  also  best  calculated  to  elucidate  the  coro]);aisoii.  I'hese  are 
the  seven  following: — 1.  Light,  both  aolax  aud  terrestrial,  is  a  sen- 
tttkmoeoaaioiied  by  mys  eminsliiiff  finom  lumiiioiiB  bodies ;  2.  Tlieie 
rays  m  suljeet  to  tbe  laws  of  reiectioii ;  3.  They  are  lefraagible ; 
4.  Hiey  are  of  dilferent  Tefirangibility ;  5.  Tliey  axe  liable  to  be  de- 
tained  by  difierent  diapbanons  bodies ;  6.  They  are  liable  to  be 
scattered  on  rough  surfaces ;  and  7 .  They  have  hitherto  been  sup- 
posed to  have  a  power  of  heating  bodies,  which  however  remains  as 
yet  to  be  examined. 

The  similar  jirupositions  rc-]terting  heat  which  the  Doctor  intends 
to  prove,  are  as  follows; — 1.  iieat,  both  solar  and  terrestrial,  is  a 
sensatioa  oeeasioiied  by  rays  emanatipg  from  etmdeni  snbatBiices; 
2.  Hiese  rays  are  subject  to  the  laws  of  reflection ;  3.  They  are  re- 
frangible ;  4*  of  different  refrangibility ;  5.  liable  to  be  detained  in 
their  passage  through  other  bodies :  6.  liable  also  to  be  scat- 
tered on  rough  surfaces  ;  and  lastly,  They  may  be  supposed,  when  in 
a  ccrt^iin  state  nf  energy-,  to  have  a  power  of  illuminating  objects; 
which  last,  however,  remains  as  yet  to  be  examined. 

llie  paper  before  us  is  limited  to  the  expennients  on  the  three 
first  of  the  above-mentioned  comparative  propositions.  They  are 
twenty  in  number,  of  which  the  ten  first  rdafee  to  the  refUetkmp  and 
the  ten  last  to  the  refraction  of  these  rays»  under  all  the  variety  of 
circumstances  deducihle  from  the  different  kinds  of  heat  above  enume- 
rated ;  to  which  are  added,  some  attcm[>ts  to  produce  a  condensation 
of  hent  independent  of  light,  by  •^i^hfriral  mirrors  and  lcnj:e«.  Such 
ni!iT!»r-  and  len=^cs,  toj^ctlier  \\\\\\  accurate  tliermonieters,  were  the 
instrumentij  d  in  these  exjiLriments,  of  which  those  on  invisible 
solar  heat,  and  invisible  culituiry  rays,  arc  perhaps  the  most  striking, 
as  they  sen^e  to  corroborate  the  theory  laid  down  by  the  Doctor  in 
a  former  paper  concening  the  existence  of  such  heat  and  rays  inde- 
pendent of  light. 

It  being  impracticable  to  epitomize  the  ample  account  of  these 
experiments  given  in  the  pnper,  we  must  content  ourselves  %nth  ob- 
scrv'inir  in  general,  that  all  their  result?  fully  evince  the  tnith  of  tbe 
second  and  third  proj^nsitions  above  laid  down,  viz.  that  the  rays 
which  occasion  hettt,  botii  sular  and  terrestrial,  in  all  their  dilFerent 
kinds,  and  under  every  variety  of  cii  cuius taiices  that  could  be  devised, 
are  subject  to  the  laws  of  reflection  and  refraction. 

Hie  same  results  also  convey  sufllcient  evidence  of  the  radiant 
nature  of  light ;  and  hence  equally  prove  the  first  of  tiiose  propo- 
sitions. Ilie  three  following  ones,  via.  the  fourth,  fifth,  and  sixth, 
are  reserved  for  a  future  communication  ;  where  the  author  proposes 
likewi?c  to  enter  into  a  discussion  conceminir  tlie  seventh  or  last  of 
them,  relating  to  tlie  |K>wcr  of  heating  and  iUununating. 
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damev/  EjpenmentM  on  Zoophytes ;  wUh  ime  Ohwrwaiont  on  tht 
tm^mumt  Paris  of  Membnne.  By  Cbarles  Hatchett,  £sq.  F.lt.S. 
Held  June  12,  1800.    [PhU.  7Vm.  1800.  p.  327.] 

Having  completed  the  scries  of  exj)erimeiits  on  the  component 
parts  of  shell  and  hone  wluch  he  det^cribed  in  a  former  paper,  it  wa» 
ftigge»ted  to  Mr.  Htttchett  that  then  still  fenained  a  laij^  date  of 
anbstaaees  belonging  to  the  animal  kingdom,  namely,  the  ▼arioiia 
■pecies  of  Zoophytes,  winch  had  ne^'er  yet  heen  carefidly  analysed, 
and  the  investigation  of  which  would  probably  lead  to  some  corions, 
and  perhaps  usefid  inferences.  Although  aware  of  the  extensivenesfl 
of  the  inqnin',  he  vpt  readily  engajred  in  it :  nnd  we  hnve  now  before 
US  the  tniit  of  hi^  iudefatigable  industr)'  and  ardent  zeal  for  the  ad- 
Tancement  of  science. 

i  hc  &rst  part  of  the  paper  contains  a  iuli  account  of  the  series  of 
cxperimente  he  nude  on  the  abovementioned  snbstances,  vhldi,  in 
tiie  present  pressdie  &r  time,  we  most  pass  over  nnnotioed  in  order 
to  hasten  to  the  second,  which  con9i^*ts  of  ohaetvations  on  those  ex- 
periments, in  the  conise  of  wliich  the  subject  necessarily  led  to  an 
inquiry  into  the  nature  and  properties  of  several  otlier  analog;ou» 
substance?.  ?nrh  as  horn,  nail,  hoof,  quill,  hair,  feathers,  tortoiseshell, 
the  scalesf  of  tish,  amphibious  animals  and  insects,  albumen,  and  even 
muscular  fibre. 

We  mubt  here  recollect  thut  in  hi!»  lurmtr  pa}>er  on  »hell  and  bone 
Mr.  Hatcbett  had  annred  at  the  conclusion  Unit  their  essential  in- 
grediento  were  carbonate  of  lime  in  the  former,  and  phosphate  of 
time  in  the  latter,  the  bases  in  both  consisting  of  different  modifi- 
catiomof  a  Mutinous,  gelatinoui*.  or  membranaceous  substance.  Thia 
conclusion  he  had  the  satisfactiori  of  .eecinp:  corroborated,  and  the 
chain  of  connexion  widelv  extended,  by  the  facta  deduced  from  the 
present  inquiry.  ITie  general  re>idtx  of  which  are,  that  tlie  Madre- 
pores ;ind  Millepores  (like  several  of  the  shells)  are  fonued  of  a  frela- 
tiuiius  or  membranaceous  substance,  hardened  by  carl>onate  of  lime, 
the  difoence  eonnsUng  only  in  the  mode  in  whidi  these  materiab 
are  eombined :  that  in  the  1  ubipora,  Flnstra  and  Cknnllina,  some 
phosphate  of  lime  is  mixed  with  the  carbonate  of  lime :  that  in  the 
Isis  the  basis  is  a  regularly  organized  membranaceous,  cartilaginons 
and  homy  substance,  hardened  by  carbonate  of  lime,  one  species  only 
(the  Isis  ochracca)  yiehling  also  a  small  proportion  of  phosj)hate  of 
lime.  'Iliat  the  Imrcl.  niiicr  substance  of  the  Gorc^onia  nobiiis  is* 
iiiwewii-L  the  carbonate  of  iime,  wiiii  a  5»iiiuil  jiajtion  of  phos])hate  ; 
but  that  the  matter  forming  tlie  membranaceous  basis  com^ists  of  two 
the  interior  being  gebtinous,  and  the  external  a  complete  mem* 
,  so  Ibcmed  as  to  cover  the  stem  in  the  manner  of  a  dieath  or 
tube.  That  the  other  Gorgonie  consist  of  a  homy  stem  coated  by 
•  membfane,  which  is  hardened  by  carbonate  of  lime.  That  the 
Sponges  are  nf  n  nature  similar  to  the  horny  stcru?*  of  the  Gorponiflp, 
and  nnlv  diflrr  from  the*-r  and  fnmi  cad)  other  bv  Hie  quality  f»f  tex- 
ture.   And  lastly,  ihat  the  Ah-voiua  arc  likewise  tomiKWcd  ol  a  s«»lt 


Digitized  by  Google 


26 


flexible  membruiaceoui:  subbtance,  very  similar  to  the  cortical  part 
of  some  of  the  Gorgoma; ;  and  in  like  maaner  slightly  liardened  by 
carbonate,  mixed  with  a  small  portion  of  phosphate  of  lime. 

From  this  maw  of  evidence  we  collect,  in  geaeral,  that  the  wtetiet 
of  bone,  ihelL  oonl,  and  tlie  onmeioiia  tribe  of  Zoophytes  with  which 
liie  last  are  comeeled,  only  diiiar  in  compoaUioa  by  the  nalore  and 
quantity  of  the  hardening  or  ossifying  principle,  and  by  the  state  of 
the  substance  with  which  tiiis  principle  is  mixed  or  connected ;  the 
gluten,  or  jelly,  wliirh  rements  the  i^nrticles  of  carbonate  or  pho*- 
phnttj  i)(  lime,  and  the  membrane,  cartilaire,  or  homy  substance 
which  »ervcir^  as  a  basis,  appearing  to  be  onlv  raoditicatioiis  of  the  same 
substaoce  .which  progressively  graduates  irora  a  viscid  liquid,  or  gluten, 
into  a  gelatinous  substance,  wliich  again,  by  increased  inspissation, 
and  by  the  more  or  less  perfect  de^ea  oi  organic  anranpmcnt, 
ibrma  the  varietiea  of  membrane,  cartilaf^,  and  ham,  which  it  aecma 
form  the  peculiar  differences  of  the  eeveral  spedm. 

It  is  obvious  that  in  this  inquiry  much  depends  upon  an  accfate  in- 
vestigation of  the  ghitcn,  or  jelly,  so  often  mentioned  a«  «  prinripnl 
ingredient  in  the  siih^itnnrc?  under  examination.  This  pruvc  ri^e  to 
the  experiments  on  the  analogous  fub^tances  above  mentioneti,  \\  hich 
led  to  a  better  acquaintance  with  tiic  substance  wlucli  uuw  obtains 
the  name  of  gelatin. 

Not  being  allowed  to  enter  into  a  detail  of  these  ezpcrimeota,  we 
shall  only  observe  at  preaent*  that  this  gelatin  ia  a  component  part 
of  most  of  the  animal  anbstanccs  above  ennmeiated ;  that  it  varies 
in  quality  from  a  very  attenuated  jelly  or  mucilage,  to  that  >'iscid 
substance  called  glue,  the  varieties  of  wliich  also  differ  in  solubility 
and  tenacity  :  that  it  Is  jirescnt  in  various  proportions,  so  that  certain 
bodies,  such  us  thr  (  utis  and  cartilages  of  the  articulations,  seem  to 
be  entirely  formed  by  it;  while  others,  like  nail,  quill  and  tortoise- 
shell,  can  hardly  be  said  to  coutaia  any  ;  and  that  by  its  presence  in 
various  states  and  proportions,  it  may  be  regarded  aa  the  principal 
cause  of  those  degreea  of  flexibility,  of  elastieity  and  of  putreadbility, 
so  various  in  different  parts  of  aninuds. 

In  all  theaa  substances,  when  all  the  gelatin  they  contained  had 
been  f^cpamted,  cither  by  repeated  boiling  in  water,  or  by  being 
steeped  in  dilute  acids,  a  nwre  insoluble  substance  remained  of  a 
very  ditferent  nature  from  the  gelatin,  and  which  became  tiie  object 
of  another  extensive  analysis,  llic  results  here  led  to  the  curious 
and  important  coaclut^ioo,  tliat  the  suUitauce  kuowu  by  the  name  of 
albumen  ia  in  fact  the  primaiy  animal  matter  from  which  all  the 
otbeii»  and  even  the  gelirtin  and  the  animal  fibre,  are  ultimately  de- 
rived, the  formation  of  the  two  latter  beginning  with  the  process  uf 
sanguification  in  the  fcetus,  and  the  immense  variety  in  the  animal 
rrcntion  being  deducible  from  the  infinite  diversity  and  moclifications 
in  texture,  f!(  xi]>ility,  elasticity,  and  other  properties  of  the  same 
^ai)  tunce  compoiiiug  the  several  |Nirts  which  constitute  the  bodies 
of  uiumaU. 
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Om  tie  SUcttidty  escited  by  the  mere  Contact  of  conducting  Sub- 
stances  of  difenHt  Kinds,  In  a  Letter  Jrom  Mr.  Alexander  Volta, 

F,R.S.  Profef^or  of  Nnfvrfrl  Phfhimphy  in  the  University  of  Pavia, 
to  the  Rt.  Hon.  Sir  Joseph  Bankp,  Bart.  K.B.  PJlM.  Read 
June  26,  1800.    IPhU.  Trans.  1800.  p.  403.] 

In  pmecsoting  hk  experimentB  on  the  electricity  produced  by  the 
mere  contact  of  dilicreiit  metals,  or  of  other  conducting  bodiM»  the 

learned  fVofessor  Tras  gradually  led  to  the  constniction  of  an  appa- 
ratii?,  which  in  its  effects  ?crm??  to  bear  a  preat  resemblance  to  the 
L<  y<icii  phial,  or  rather  to  an  elcrtric  battery  weakly  charged  ;  but 
ha:-  nioreovcr  the  sin^lar  i)roi>erty  of  acting  witlunit  intcriius^ion, 
or  ratiier  of  re-charging  it^self  continually  and  epontaneuusly  without 
any  leDiiibk  dimiaiitioii  or  perceptible  interriJe  in  its  operations. 
Hub  object  ol  the  present  paper  is  to  describe  this  appaiatns,  with 
the  miety  of  constructions  it  admits  of,  and  to  relate  the  principal 
cAecti  it  is  capable  of  producing  on  our  senses. 

It  consists  of  a  long  series  of  an  alternate  succession  of  three  con- 
ducting substance?,  either  copper,  tin  and  water ;  or,  what  is  much 
preferable,  silver,  zmc,  and  a  solution  of  any  neutral  or  alkaline  salt. 
The  mode  oi  combmin<^  these  substances  consists  in  placing  hunzon- 
Laliy.  £rst,  a  plate  ui  dibk  uf  silver  (half-a-crown,  for  instance,  j  next 
a  pute  of  sine  of  tiie  same  dimensions;  and»  lastly,  a  nmilar  piece  of 
a  spongy  matter,  such  as  pasteboard  or  leather,  folly  impregnated 
vrk&i  the  saline  solution.  This  set  of  three-fold  layers  is  to  be  re- 
peated  thirty  or  forty  timet,  forming  thus  what  the  author  calls  his 
columnar  machine.  It  is  to  be  observed,  that  tlie  metals  must  always 
be  in  the  >arae  order,  that  if,  if  the  silver  is  the  lowermost  in  the  hrst 
pair  of  metallic  plates,  it  is  to  be  so  in  all  the  successive  oueis,  but 
that  the  effects  will  be  the  same  if  this  order  be  inverted  in  all  the 
pairs.  As  the  fluid,  either  water  or  the  saline  solution,  and  not  the 
f^ng^  layer  impregnated  with  it.  Is  the  substance  that  contributes 
to  the  effect,  it  fbUows  that  as  soon  as  these  layers  are  dry,  no  cflect 
will  be  prodiiced. 

This  apparatus,  when  it  consists  of  only  twenty  pairs  of  metallic 
platen*,  is  already  capable  not  only  nf  giving  to  Cavallo's  electrometer, 
with  tiie  aid  of  u  condenser,  signs  of  electric  it v  a-  liigh  as  10°  or  15'^, 
and  of  cliarcing  tlie  condenser  by  a  sunpk  t(»u(  h  to  such  a  clefrrec  as 
to  give  a  apiirk  ;  but  it  will  ali*o  give  to  two  hngcrs  ol  the  same  hand, 
tht;  one  touching  the  foot  and  the  otlier  the  top  of  the  column,  a  suc- 
ccssioii  small  shocks,  resembling  those  occasioned  by  a  Leyden 
phial,  or  a  battery  wealdy  charged,  or  by  a  torpedo  in  a  weak  con- 
dition. Theae  effects  will  be  increased  if  the  communication  be  made 
through  wate;  Ibr  which  purpose  the  bottom  of  the  column  may  be 
made  to  corarrninicntc,  Ijy  a  thick  metaHie  wire,  with  water  contained 
in  a  basin  or  large  cup.  A  person  who  now  puts  one  hnnd  into  this 
wat4T.  iuid  with  a  jiiecc  of  metal  held  in  the  other  hand  touches  the 
summit  uf  the  column,  will  c.vpcricncc  shocks  and  a  pricking  pain  as 
high  w»  the  wrist  of  the  hand  plunged  in  the  water,  and  even  some- 
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tines  aa  high  aj)  the  e])>ow.  while  in  &omt  cn»m  eren  the  wml  of 
the  other  band  will  cxpentncc  a  similar  sensation. 

It  has  been  asccr Uiued  by  repeated  trials,  that  these  effects  arc 
■troeger  in  propoctioit  to  tiie  greater  dirtincif  the  aeHJlic  pain, 
wliich  are  made  tooomanmieate.  Some  teiMatioii  will  be  produced 
when  the  foot  of  the  column  ia  cottnected  with  the  third  er  fcvrth 
pair,  hot  it  will  perceptibly  increase  at  we  proceed  further  towards 
the  summit.  Thi**  naturaUy  led  to  an  extension  of  the  column  much 
beyoiH  th*"  niiiTibrr  of  metallic  y>fi!P»  r>iovp  mentioned;  and  expe- 
dient-- rir»  lien-  -Hi: .nested  for  rriulrnnLr  ^iich  extended  column*  .stable 
and  at  the  nmuv  titne  sufficically  ruAiuiet  able.  With  a  coiumn  of 
about  sixty  pairs  of  plates,  shocks  have  been  felt  as  liigh  as  the 
ahonlder;  audi  a  eolimui  mmj  be  even  divided  into  two  or  duee 
diitinet  eylinden,  which  being  wdl  connectad  bjr  nwf  IKc  coiidne- 
toim,  will  be  equally  powerful  and  much  moro  convenient. 

Among  vaiiona  other  modes  of  applying  the  name  agent«,  the  author 
dc«rnbc5  an  appamtus  in  which  the  fluid  is  inter|>osed  between  the 
meta)''  without  beinir  nV)?orbed  in  a  sponery  substance  This  consists 
of  a  nurabtT  of  cops  ur  jjr  tl>!ets,  of  any  substance  exrei  t  luetals.  placed 
in  a  row  either  straight  ur  t  ircular,  about  hnlt  tilled  with  a  saline  so- 
lution, and  communicating  with  each  other  so  as  to  form  a  kind  of 
rhain,  by  meana  of  a  aiifliacttt  mmbcr  of  metallic  am  or  bows,  one 
arm  of  wliicb  ia  of  ailver,  or  copper  plated  with  ahrer,  and  Hie  otiier 
of  zinc.  "Hie  ends  of  these  bows  are  plunged  into  the  liquid  in  the 
tame  successive  ofder,  namely,  the  silver  ends  beini^  all  on  one  aide, 
and  those  of  zinc  on  the  other, — n  condition  absolutely  nece'!'«r^r\-  to 
the  si!"rf^'=«  of  the  ex])erimf'nt«,  it  haviTiir  been  ob^enT-d  that  il  out  of 
MXty  bows,  tor  instance,  the  twenty  intermediate  ones  be  turned  in 
the  opposite  direction  from  tlie  remainder,  the  effects  produced  by 
the  apparatus  will  be  far  less  perceptible. 

It  was  observed,  that  if  a  circular  communication  be  completed  bj 
meane  of  a  bow  oonnectiiig  the  first  and  last  of  a  long  series  of  cups, 
two  bands,  or  even  two  fingers  i>hinged  into  one  of  these  cups  will 
still  receive  an  dectric  sensation,  lliis  is  explained  by  admitting  the 
fact,  that  warm  animal  substances,  and  particularly  their  fiuids.  are 
in  g^t-neral  bettrr  conductors  than  water. 

'1  lie  JicnMl  le  eth-riiv  of  eitlier  of  these  apparatus,  composed  of 
forty  or  fifty  imks,  do  not,  it  seems,  consist  merely  in  shocku,  con- 
tractions, or  spasms  in  the  muscles  or  limbs ;  but.  besides  affecting 
the  sense  of  touch,  they  are  alw  capable  of  exciting  an  imitatioQ  in 
the  organs  of  taste,  sight,  and  even  hearing.  A  particular  aooouni 
is  given  of  these  Mtignlar  effects,  from  which  we  learn,  that  the  more 
sensible  the  parts  are  which  are  exposed  to  the  impression*  of  this 
agent,  the  more  (|nirk  will  be  the  sensation  ; — that  as  to  ta«tc,  we  have 
only  to  rcroUert  the  experiments  formerly  described  by  the  author, 
in  which  tlie  tongue  was  sensibly  affecte<i  by  the  combmation  ot  two 
metals  applied  to  each  side  of  it ; — that  with  respect  to  the  sense  of 
vision,  the  sparks  yielded  by  this  apparatus  are  sufficient  evidence  of 
the  effect,  certain  expedients  only  being  necessary  for  facilitating  the 
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perreption  of  these  explosion?  : — and  lastly,  that  the  hearing  will  be 
s^tronsrly  affected  by  introducing  into  the  ears  two  probes,  the  oppo- 
site extremiticb  of  which  are  connected  with  the  tuo  ends  of  the  ap- 
paratuji.  No  effect  has  as  yet  been  produced  upon  the  sense  of  smell 
bj  tliM  iiMcliiiie,  which  is  aacribed  to  the  circumstance  of  the  electric 
efflunft  not  being  expanded  in  and  conveyed  by  the  air*  which  it  is 
thought  is  the  proper  ▼ehida  for  eidting  sensatiopa  in  the  olfactory 
nerves. 

At  the  close  of  the  paper  the  author  points  out  the  striking  analogy 
there  is  between  this  appRratus  and  the  electric  or^ns  of  the  tor- 
pedo and  electric  eel,  which  Lire  known  to  consist  of  membnuiaceous 
columns  filled  from  one  end  to  the  other  with  a  great  number  of  la- 
miuK  or  pellicles,  floating  m  »ome  iiqiiid  which  flows  into  and  iiUs 
the  cavity.  These  lamins  cannot  be  supposed  to  be  excited  by  fric* 
tion,  nor  m  they  likely  to  be  of  an  inwilating  nature ;  and  hence 
thew  oigans  cannot  be  compared  either  to  the  Leyden  phial,  the 
electrophore,  the  condenser,  or  any  other  machine  capable  of  being 
excited  by  frictioii.  At  yet.  therefore,  they  can  only  be  said  to  bear 
a  resemblanee  to  the  appnmtus  described  in  this  paj)er.  'ilie  effects 
hitherto  known  of  this  apparatus,  and  those  which  there  is  every 
reason  to  expect  will  be  discovered  htrraftrr.  arc  likely,  it  is  tliougiit, 
to  open  a  vast  field  for  reflections  and  inquines,  not  only  curious  but 
also  interesting,  particularly  to  the  anatomist,  the  physiolog^t,  and 
the  phyricitin* 

Spate  0%§erpatumM  en  tke  Head  of  the  Omitfaorhynchus  paradoxus. 
By  Eversrd  Home,  ^f.  FJt,8,  Read  July  3,  180U.  IPhiL 
JVmu,  1800,  p.  4320 

We  learn  from  this  rommunicaLion  that  the  beak  of  this  sing^ular 
ammai,  wliich  on  a  cur^iory  examination  was  thought  to  be  exactly 

similar  to  that  of  the  Dudc»  and  calculated  for  the  same  purposes,  u 
in  hut  materially  difierent  from  it ;  and  that,  so  far  from  being  the 
month  of  the  ammal,  as  had  been  imagined,  it  is  only  a  part  added 
to  the  mouth,  and  projecting  beyond  it.  This  mouth  has  two  grind* 
ing  teeth  on  each  side,  both  in  the  upper  nnd  lower  jaw ;  they  are 
without  fans^,  and  may  be  considered  as  bony  protuberances.  In- 
stead of  mcisor  teeth,  the  nasal  nnd  palate  bones  are  continued  for- 
wards, so  a-s  to  support  the  uppt  r  })urtion  of  the  beak  ;  while  tlie  tuo 
under  jaws  are  likcwLtte  continued  forwards  in  the  uhape  of  two  thin 
of  bone,  foiming  the  central  part  of  the  under  portion  of  the 
Hie  tongue  is  Tery  short,  and  when  extended  can  be  projected 
into  the  bill  scarcely  one  quarter  of  its  length. 

The  oigan  of  smell  in  this  animal  diflers  frcnn  that  of  quadrupeds 
in  general,  as  well  as  of  birds.  The  nostrils  are  nearly  at  the  end  of 
the  beak,  while  the  turbinated  bone??  are  situated  in  the  ^kull,  as  in 
other  quadniped?  :  by  which  means  tlitre  are  two  cavities  the  whole 
length  of  the  beak  superadded  to  this  organ.  The  nerves  which  sup- 
ply this  organ  are  very  large  in  proportion  to  the  .*i/e  oi  the  animal. 
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Considering  this  curious  ftmcture  of  the  nose  in  an  animal  which 
lives  in  water,  it  is  iiutuxal  to  conclude  tliat  nature  has  ^tted  it  for 
diacorering  its  prey  in  that  element,  by  meant  of  die  lemeol  aneU; 
end  tlmtliwthbpurpote  it  k  enabled  to  Introdim  prominence  into 
tbe  amaU  feoeaaea  in  which  its  natunl  food  la  probably  eoneealed. 

Mhepmmenta  on  ike  M^hr,  and  on  the  terregtrinl  BMyi  that  occasion 
Heat ;  with  a  comparative  View  of  the  Lawa  to  wlUeh  Light  <md 

Heat ,  or  rnfhpr  thr  Rny<?  which  ofrfi^ion  thmn,  are  fnihjert,  in  order 
to  determine  whether  they  an-  the  samt\  or  different.  By  William 
ncT%che\,LL.D.F.R.S.  Part  11.  iiead  November 6, 1800.  IFhil. 
Trans.  1800,  p.  437.] 

In  the  first  part  of  this  paper  *  the  I>octor  had  proposed  the  seven 
following  points  which  he  meant  to  elucidate  in  thi«  ln(iniry.  1 .  'lliat 
heat,  both  solar  and  terrestrial,  is  a  sensation  occumoikiI  hy  rnys 
emaaaUiiLT  frum  cuuclcnt  suhstaiK  c«».  2.  That  these  rayn  are  aubjcct 
to  the  laws  ut  reiiecUun.  '6.  liiut  they  are  refrangible.  4.  lliat 
they  are  of  diffident  refranffibility.  5.  That  they  are  liable  to  be 
detained  in  their  passages  ttiroiigh  other  bodiee.  6.  That  they  are 
alao  liable  to  be  acattered  on  rough  auf&cea.  And  laatly,  he  pro- 
poaed  to  ascertain  whether  in  a  certain  d^pree  of  energy  these  rays 
may  not  have  or  acquire  a  power  of  illuminating  objects.  The  three 
former  points  have  heeu  considered  in  the  first,  and  the  four  last  are 
the  subjects  ol  thr  j)re?ent  ])art  ol  the  paper. 

Concerning  tlic  ditferent  refrangibility  of  the  rays  of  heat,  being 
the  subject  of  the  fourtii  article,  we  fmii  lliut  in  refracting  the  ra)'s 
of  the  aim  by  a  prism,  two  distinct  spectra  may  be  aaid  to  be  pro- 
duced, the  one  of  light,  and  the  other  of  heat,  the  latter  being  di- 
stinctly  observable  by  meana  of  thennometera.  These  two  spectra 
the  Doctor  has  found  means  to  repreaent  by  a  figure,  in  which  the 
length  (jf  the  luminous  or  coloured  spectnira,  being  represented  by  a 
line  on  wliich  are  raised  ordlnates  proportionate  to  the  qnnntitv  uf 
illumination  of  each  coloured  ray,  the  curve  joinuig  these  ordinates, 
togcthii  With  thi.s  base  line,  ioclose  an  area  which  may  be  paid  to 
represent  tlie  extent  and  intensity  uf  tiie  coloured  rays.  Adopting 
now  another  base  line  of  the  length  of  the  range  of  the  refinctedraya 
of  heat,  one  extremity  of  which  ia  found  to  coincide  with  the  teimi- 
nation  of  the  coloured  spectrum  at  the  outward  edge  of  the  violet 
ray,  and  the  other  to  project  beyond  the  opposite  termination  at  the 
red  ray,  which  makes  this  line  longer  than  the  other,  in  the  pro- 
portinn  of  nearly  5|  to  3.  Ordinates  are  here  in  like  manner  applied 
according  to  tiie  ditierent  degrees  of  intensity  of  heat  indicated  by 
accurate  thermometers,  and  thus  another  area  is  produced,  which 
represents  tlie  spectrum  uf  heat  both  as  to  extent  and  intensity.  On 
inspecting  theae  figures,  parta  of  which  coincide,  but  other  parte 
considerably  deviate  from  each  other,  we  find  that  the  cokmrad  and 
the  heating  raya  differ  widely,  both  in  their  mean  refrangibility  and 
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in  the  utuatlons  of  their  maxima.  And  we  also  collect  that  the  pro- 
jertins'  pnrt  of  the  heating  rays,  beinix  an  the  5»ide  of  the  red  or  least 
rftn\nr!:ible  coloured  ray,  the  a^irreiTHtc  ol  the  former  may  be  Mid  tO 
be  less  refrangible  than  that  of  the  latter. 

The  Doctor  now  goes  on  to  prove  by  experiments,  that  the  sines 
of  refiractioa  of  lieift-iBiking  rays  are  in  ft  conrtani  ntki  lo  tlidr 
sDMof  incidence,  and  pointo  out  tlie  icfulls  of  acoireelion  of  the  dif- 
faoitrefrangibility  of  heat,  by  contrary  refracttona  in  different  media. 

Experiments  are  also  described  which  show  that  the  focus  pro- 
duced by  a  lens  is  in  fact  twofold,  that  which  is  produced  by  the  rays 
of  heat  bein^  in  the  same  axis,  but  at  some  distance  further  from  the 
lens  than  the  luminotis  focus, — a  property  that  mif^ht  have  hi  vn  in- 
ferred, '1  priori,  from  the  less  refraugibiiity  of  the  heat- making  rays. 

In  the  hfth  article,  which  treats  of  the  transmission  of  heat-making 
rays  through  diaphanous  bodies,  besides  the  accurate  description  of 
tbm  ▼arions  appantna  which  it  waa  neoeeeaiy  to  contnTe  for  the 
purpoae,  and  wliicli  can  only  be  deailj  undentood  by  inspecting  the 
figures  added  to  the  paper,  ^vc  find  the  results  of  170  experiments 
distinguished  under  the  six  following  sections.  1.  On  the  transmis- 
«ion  of  solar  heat  throun^h  colourless  ?iibytances;  through  glasses  of 
the  different  prismatic  colours  ;  through  liquids,  such  as  well  and  sea- 
water,  and  diJiereiit  s]>ints  ;  and  through  scattering  substance*,  such 
as  ground  glasses,  paper,  linen,  sUk,  &c.  2.  On  the  transmission 
of  the  heat  of  terrestnal  flame  through  various  substances.  3.  On 
the  tiansmission  of  the  solar  rays,  whiatare  of  an  equal  refrangibjlity 
with  the  red  prismatic  rays.  4.  On  the  transmission  of  m-heat 
through  ¥Bziaos  snbstances.  5.  On  the  transmission  of  invisible 
rays  of  solar  heat.  And  lastly,  (the  subject  which  appears  most  preg- 
nant with  useful  inferences  for  the  common  purpose**  of  life,)  on  the 
transmission  of  im'isible  terrestrial  heat.  Xf>t  only  tlie  gcneml  po- 
sition, that  the  rays  of  heat,  both  solar  urut  terrestrial,  are  detained 
in  their  passage  through  various  bodies,  appears  to  be  here  comj^letely 
evinced,  but  the  great  variety  in  the  power  of  the  transmitting  bodies 
seems  also  to  be  deteiminedwithabnndanoe  of  aceniacy,  and  aftbrds 
matter  of  wnch  oonsidetation  and  curiosity. 

Fkom  the  sixth  article,  in  which  it  is  intended  to  prove  that  the 
rsya  of  heat,  both  solar  and  terrestrial,  are  liable  to  be  scattered  on 
rough  surfaces,  it  appears  that  all  bodies,  even  the  mo«t  jrolished,  are 
sufficiently  rough  to  scatter  heat  in  all  directions.  And  the  chief  ob- 
ject of  the  twenty-four  experiments  here  (iescribed,  is  to  compai  e  the 
effects  of  rough  suriaces  on  heat  with  their  simultaneous  etiect^  on 
light,  'llie  general  and  rather  unexpected  result  is  here  brought  for- 
ward, that  coloun  have  no  concern  whatever  in  the  laws  that  relate 
to  the  scattering  of  heat. 

The  chief  object  of  the  whole  of  this  inquiry  follows  next  in  the 
seventh  artide,  where  the  question  is  discussed.  "  Whether  light  and 
heat  be  occasioned  by  the  same  or  by  different  rays  ?"  One  of  the 
leading  facts  deduced  from  the  experiments  in  the  fourth  section,  is 
that  there  are  rays  of  heat,  both  solar  and  terrestrial,  not  endowed 
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\Tith  a  poNver  to  render  objects  vigible,  and  tliat  there  are  ditlcrcnt 
degrees  of  heat  iii  the  prismatic  spertnim  of  these  imisible  ray? 
This  being  estabhshed.  the  questiou  uow.  according  to  tiie  original 
enunciation,  is  iu  fact,  *'  Whetbcr  wome  of  theie  heat-making  xmyt 
may  not  have  a  power  rendering  object*  Tisible,  snperadded  to 
tiieir  own  already  eatabliahe^  power  of  heating  hodtea  ?*'  From  a  ge* 
neral  and  comparatiTe  view  of  those  among  the  preceding  experiments 
which  apply  to  this  question,  we  gather  that  no  kind  of  regularity 
takes  place  among  the  proportions  of  the  luminous  and  heating  rays 
which  are  «topped  in  their  passage,  and  that  hence  it  mitrht  be  rea- 
sonably inferred  that  heat  and  Hgtit  are  entirely  unconnected.  Yet, 
not  to  evade  the  above  hypothesis,  tlie  Doctor  enters  into  a  more 
minute  ioTeetigation  of  the  subject,  and  showa  that,  admitting,  ac- 
cording to  the  sopporition.  that  the  same  rays  being  both  luminous 
and  calorific,  may  in  their  passage  through  certain  media  be  so  af* 
fected  as  to  produce  the  very  discordant  results  observed  in  the  ex- 
periments, it  is  yet  evident,  on  a  due  comparison  of  those  results, 
tbnt  no  pivcn  proportion  that  may  be  ascribed  to  tbi?  oj)eration  of 
the  transnntting  media,  will  anyways  account  for  tlie  Ecineral  ])ha»- 
nomena;  the  degrees  of  heat  being  in  some  instances  greatly  redun- 
dant, and  in  others  as  much  deficient,  both  ways  deviating  from  any 
given  proportion.  Thus  it  ia  that  he  rsduces  his  opponent  to  the  di- 
lemma of  either  maintaining  that  the  same  agent  may  under  different 
circumstances  produce  effects  perfectly  dissimilar,  such  as  heat  with- 
out light,  decreasing  heat  and  increasing  light,  or  the  reverse ;  or 
else  to  admit  that  there  uctually  is  a  difference  between  the  ra]^  that 
give  light,  and  those  which  produce  heat. 

A  more  direct  proof  of  tlie  difference  of  the  two  sorts  of  rays  is 
deduced  from  the  manifest  results  of  the  experiment,  in  winch  tiie 
stoppage  of  one  sort  of  rays  does  by  no  means  occasion  the  stop|>age 
of  the  other  sort.  In  investigating  this  subject  the  Doctor  contro- 
verts a  conjecture  that  the  phenomena  observed  may  be  ascribed  to 
a  peculiar  texture  or  configuration  in  the  diaphanous  subetancea, 
which  produce  difiTerences  in  the  transmission  of  the  rays,  though 
tlif  re  be  no  difference  in  the  rays  them.selves.  This  hjT)othe?is  also 
is  minutely  investiLTHted,  and  its  ccMitriidiction  with  the  experiments 
being  pointed  out,  itn  very  foundatioa  seems  in  fiact  to  be  wholly 
subverted. 

Lastly,  another  direct  proof  of  the  difference  of  the  two  sorts  of 
rays,  is  deduced  Irom  a  comparative  view  of  the  results  of  some  of 
the  experiments,  irom  which  it  appears  that  the  stoppage  of  heat  is 
in  general  gradually  extending  sa  fiuraa  five  minutes  in  time,  whereas 

the  suppression  of  light  hitherto  appears  to  be  instantaneous,  lliis, 

together  with  various  other  arcrnments  derived  from  the  transmission 
of  terrestrial  heat,  which  cannot  bt  j  roperly  explained  in  ;i  in;inner 
sufiicientlv concise  for  this  place,  seem  to  evince  thnf  in  f;i(  t  the  law 
by  which  heat  is  transmitted  i!»  essentially  dillercut  from  that  svhich 
directs  the  passage  of  light,  and  that  hence  there  is  every  reason  to 
believe  that  the  rayi^  of  heat  are  different  firom  those  of  light. 
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Am  Aeemmi  tke  TSri^omomttrietU  Swrveff,  emrki  m  In  ike  Yem 
1797.  1798,Mif  1799«  Order  of  Marquis  Comwallis.  Mutter- 
Gtneral  of  ike  Ordnance.  By  Captain  William  Mudge,  of  the 
Rofoi  Artillery,  F.R.S.  Communicated  by  His  Grace  (he  Duke  of 
Bkiuxkoad^FM^.  Read  July  3,1800.         IVom.  1800, /».  539.] 

Hie  modeof  eondocting  ^boM  importmt imey bftving  be«& almdy 
noticed  in  the  Jootnab  of  the  Sooetf  <m  Tirioos  Ibrmer  oceawom.  It 
wiU  only  be  nei  ymmj  here  to  state  the  progreii  of  the  opcntkn. 

which  we  find  has  now  been  carried  on  over  Es»ex,  the  western  part 
of  Kent,  J^nflTolk,  and  Hertfbrds-hirc,  and  portions  of  the  eounties  con- 
tiguous to  them.  A  distinct  section  contains  the  calculations  of  the 
sid^  of  the  ])nn{  ipal  and  secoaUar}-  triangles  extended  over  the 
country  in  the  three  abovementioned  years,  together  with  an  account 
ef  neMnKmeiit  of  m  new  beee-line  on  Sedeemoor,  and  a  ahoit 
Urtorieal  nainlife  of  each  year^a  operationa.  Another  aeetion  con- 
tens  the  coaaputed  latitudes  and  kmgitndea  of  the  plaoea  on  the 
veiteiu  coast  intersected  in  1795  and  1796,  and  also  of  soch  othen 
rince  determined  as  He  conveniently  situated  to  the  newly  observed 
meridiftn«.  Here  wp  find  l?ke\v!«e  the  directions  of  those  meridians; 
one  on  }ilack(iowii  in  Dorsetshire,  another  on  Buttprton  Hill  in  De- 
von'^hire,  and  another  on  St.  AgTie^<  Hracon  in  Coriiv-Viill ;  as  also  the 
beanugs,  di;:ituxicei>,  of  the  i^jtations  and  interi^ected  objects  from 
liie  aeiml  aacertained  paraUela  and  meridiana. 

Tke  Croomea  Lecture,    On  the  Irritability  of  Nerves.    By  Evenird 
Home,  E»f.  F,R,8.  Read  Nov.  20, 1800.  [PAt/.  TVsat .  1801  ,p.\.] 

Its  object  is  principally  to  iavestifrate  the  opinion  hitherto  enter- 
tained, that  the  nerxta  may  be  considered  a?  chords  that  have  no  power 
of  contraction  within  themselves,  but  only  ser^e  as  a  medium  by 
means  of  which  the  influence  of  the  brain  may  be  communicated  to 
the  nraaciea,  and  the  hnpieanona  made  upon  the  different  parts  of 
the  body  may  he  conveyed  to  the  bndn.  After  pouitui§f  out  the  ex- 
treme diificulty  of  such  an  inquiry,  owing  to  the  few  opportonitiea 
that  oflTer  for  investigating  the  real  state  of  the  nerves  m  the  living 
body,  Mr  Home  intimate?  that  he  resolved  to  avail  himself  of  every 
opportunity  that  might  offer  of  any  operntion  in  ?urgery  performed 
upon  nerves,  either  in  a  healthy  state,  or  under  Uie  influence  of  dis- 
en»e.  in  order  to  elucidate  tiiis  intricate  point,  without  neglecting 
certain  experiments  he  thought  he  could  devise  upon  animal  bodies, 
hciHpe  they  are  wholly  deprived  of  life. 

The  lint  caae,  which  ezplaina  some  drcumatancea  respecting  the 
aelioiis  of  the  ncrpca  when  under  the  influence  of  disease,  was  that 
eln  middle-aged  pcnoo,  who.  havuig  hurt  his  thumb  by  a  fall,  expe- 
rienced lonf^  after  an  oecasionrd  «wpllin£r  and  ronvnl^ion*  in  that  part, 
attended  with  spasms,  which  at  times  extended  in  tfie  direct  course 
of  the  trunks  of  the  radial  nerve  up  to  the  head,  tht  j  anent  being  at 
times  atiiicted  with  absolute  insensibility.    In  order  to  put  a  stop  to 
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the  profess  of  t]u<  irritation,  which  seemed  to  constitute  the  disease, 
it  waii  proposed  tu  dnide  the  nerve  as  it  passes  from  uiider  the  an- 
nulor  li^unent  of  the  wrist.  This  operation  was  aooordinglj  per- 
fonned*  but  not  altogether  with  the  desired  succeis,  owing  probably 
to  the  wound  not  hmling  by  the  fint  intention. 

Among  several  singular  circumstances  in  this  caae.  we  find  also  a 
retraction  which  took  place  in  the  cut  enda  of  the  nerve  at  the  time 
of  the  opemtion ;  and  the  first  idea  that  suggested  itself,  was  to  en- 
deavour to  ascertiLiii  whether  this  effect  arose  from  an  increase  of  a 
natural  action  in  the  nerves,  or  of  one  newly  acquired  and  entirely 
produced  by  the  disease.  Various  experiments  were  accordingly 
made  on  the  cutaneous  nerves  of  rabbits,  and  the  phrenic  nerve  of 
honei  immediately  after  they  wm  killed.  The  rendta  were,  that  a 
ooniiderable  retraction  dmyt  took  place»  and  that  any  actioa  the 
nerves  are  capable  of  exciting  ia  neariy  as  strong  after  apparent  death 
has  taken  place  from  a  violence  committed  upon  the  fandn  (the  horses 
having  been  killed  by  such  meanB)»  as  while  the  animal  is  in  perfect 
health. 

As  it  might  be  suspected  that  the  cellular  membrane  is  the  agent 
by  which  diis  retraction  of  the  divided  nerves  is  produced,  further 
experiments  were  m|ide  in  such  a  way  as  to  prevent  any  other  sur- 
rounding part  from  acting  upon  the  nerve.  Other  eiqMriments  were 
also  attempted,  with  a  view  to  deteimine  whether  the  power  of  con* 
traction  in  a  nerve  continues  for  any  len^  of  time  after  apparent 
death  has  taken  place,  and  also  to  ascertain  what  proportion  of  elas- 
ticity may  he  po?-e5sed  by  the  nen-es.  The  results  were, — 1 .  'Iluit 
in  Jill  cases  the  nerves  of  an  animal  in  health  are  capable  of  retracting 
themselves  when  divided,  and  that  this  effect  is  entirely  indejiendent 
of  the  [mrts  by  which  they  arc  surrounded.  2.  That  this  coutructioti 
takes  place  in  the  nervous  fibres  themselves,  and  is  independent  of 
the  brain  firom  which  they  originate,  and  the  muscles  and  other  parts 
in  which  they  temunate.  8.  That  the  contncted  nerve  exhibiti  to 
the  eye  an  appearance  of  contraction  (a  serpentine  or  undulated  di- 
rection), which  does  not  appear  when  the  nerve  is  in  a  relaxed  state. 

As  the  nerv(>««  are  so  easily  influenced  by  electricity  in  exeitnig  the 
musch'H  to  action,  it  naturally  suggested  itself  that  some  further  in- 
formation might  be  obtained  in  the  present  investigation,  by  mean?, 
of  exj)eriments  made  upon  the  nerves  by  the  electric  fluid,  i  rum  a 
number  that  were  made  for  the  purpose,  it  appeared  that  when  the 
nerve  had  been  previously  contracted  in  consequence  of  being  divided^ 
no  increase  of  that  contraction  was  produced  by  the  electric  fluid,  nor 
was  any  sensible  effect  perceived  when  the  nerve  had  not  been  pre* 
vioutly  irritated. 

During  this  investigntion  r  «innnilar  case  occurred,  from  which  it 
np{K  ars  that  electricity  is  cajialilc  oi  depriving  a  nerve  of  all  its  linic- 
tions  tor  a  certain  time,  witiiout  dostrnying  them  entirely.  A  young 
woman,  while  ni  the  act  of  bolting  tiic  wmduw -shutter,  was  struck 
across  die  eyes  by  lightning,  and  a  second  flash  struck  her  a  few  mi* 
nutes  after,  while  she  was  rubbing  her  eyes  with  her  hand  having  a 


UiQiiized  by  Google 


9S 

thimble  (  D  one  of  tlie  fingere.  This  deprived  her  uf  sight  for  ten  dnys, 
aft"  r  whu  h,  hiivintr  had  a  severe  hysterical  paroxy.sm.  her  vision  re« 
turueti,  but  convuifMvc  and  hysterical  sensations  still  remained,  from 
which  she  was  not  relieved  till  six  weeks  after.  This  case,  which  the 
vuAor  oooeeiTes  to  be  a  proof  that  the  electric  fluid  it  capable  of  mi* 
pfiMting  the  fanctioni  of  the  optic  nerve  without  altogether  destroy- 
ing them,  suggested  the  idea  of  some  further  experiments,  with  a 
new  to  ascertain  whether  electricity  could  be  so  applied,  by  artificial 
mean?,  as  to  destroy  the  power  of  contraction  po«»<»e«sed  hy  ner^'e*. 
Hw  effect's  p^emed  to  ])rovc  the  negative;  but  it  is  owned  thc^e  r\. 
penn^t  nts  were  made  under  circumstances  which  did  not  inspire  much 
coiitidcncc. 

It  appears,  in  general,  that  tliese  experiments,  and  the  ob8er\'ation8 
deduced  from  them,  materially  illustrate  an  action  or  power  inherent 
in  the  nervous  chords,  capable  of  producing  the  symptoms  which  oc- 
cmred  in  the  cases  here  related;  and  that  the  once  favourite  hypo- 
thesia  of  a  nen'ous  fluid,  dues  not  give  a  satisfiustory  solution  of  those 
nervous  agitation?,  which  only  proceed  for  some  way  in  the  course 
of  a  nerve,  and  are  there  nrrested  without  be!?v_'"  allowed  to  proceed 
to  the  brain.  The  disorder  known  by  tin  name  l  ie  I >oulo\iretix,  is 
given  as  an  example  of  the  manner  ui  wliieh  spasmodic  tremors  are 
propagated  along  the  nerves.  And  a  cajbe  of  a  locked  Jaw  occasioned 
by  an  injury  to  the  thumb,  is  lastly  mentioned,  which  corroboratea 
au  that  has  been  said  concerning  the  first  case  mentioned  in  this 
pt|>er. 

Tke  Bdkeriam  Lecture,    On  the  MeehmUem  of  the  Eye,   By  Thomas 
Yimiiig,MJ>,FJtJS.  IleadNov.27,1800.  [PAiV.TVeat.  1801.^.23.] 

The  copious  contents  of  this  lecture  relate  chiefly  to  tlie  power  pos- 
s^ed  by  the  eye  to  accommodate  itself  to  the  perceptioa  of  objects 
at  different  distances,  concerning  which  a  variety  of  opinions  have 
been  entertained* 

After  some  general  considerations  on  the  sense  of  vision,  from  wliich 
it  iqipears  that  though  the  extent  of  the  field  of  perfect  vision  for  each 
position  of  the  eve  be  not  ver\'  ?rreut,  yet  there  is  reasiui  to  believe 
that  its  refractive  ]>owers  are  calculated  to  take  in  a  nvMK  rately  di- 
stinct view  of  a  whole  hemisphere  :  the  author,  aware  how  cs*-^ential 
it  is  in  an  incjuiry  uf  so  dehcate  a  uaturc  to  proceed  upon  solid,  and 
as  far  aa  possible  incontrovertible  grounds,  ddivers  a  set  of  dioptrical 
propoatlooa  (ei^t  in  number),  each  aooompanied  by  some  scholia 
and  corollaries,  from  which  he  means  to  deduce  the  principal  infer- 
encea  brought  forward  in  the  sequel  of  the  lecture. 

The  nature  of  these  can  only  be  here  intimated  by  their  different 
enunciations,  some  of  which  may  appear  elementar}',  yet  lead  to 
result.'^  of  a  less  obvinns  nature.  They  are  ai>  follow*; — 1.  In  all 
refractions  the  mtio  of  the  i?iae  of  the  angle  of  ineidenee  to  the  sine 
of  the  angle  of  refraction,  is  constant.  '2.  If  between  two  refracting 
mediums  a  third  medium,  terminated  by  parallel  suiiaces,  be  intecp 
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posed,  tlie  whole  refraction  wiii  remuin  unchanged.  3.  At  the  vertex 
of  a  given  triangle  to  place  a  given  refracting  surface,  so  that  tUe  in« 
cident  and  refrsctiDg  rays  may  cotndde  with  the  two  odes  of  the  tri- 
angle joined  at  the  vertex.  4.  In  obUqiieicfmctioiis  at  spherical  ffor- 
laMS,  the  Une  joining  the  oonjugate  foci  passes  throu^  the  point 
where  a  perpendicular  from  the  centre  falls  on  the  Une  bisecting  the 
chord?  cut  off  from  the  incifient  nm\  rrfmcted  mv?.  5.  To  find  the 
place  and  magnitude  of  the  image  of  a  small  object  after  refraction 
at  any  number  of  spherical  surfaces.  6.  To  determine  the  law  by 
which  the  refniction  of  a  spherical  surface  must  vary,  so  as  to  collect 
parallel  rays  to  a  perfect  focus.  7.  To  find  the  principal  focus  of  a 
spheie  or  lens,  of  which  the  intenud  parts  are  mofe  dense  than  the 
external.  And  lastly,  to  find  the  nearer  focus  of  patallelfaya  fidling 
obliquely  on  a  sphere  of  variable  denrity.  How  these  various  propo- 
sitions, both  pvoblenis  and  theorems,  appl^  to  the  structure  and  func- 
tions of  the  eye.  will  be  manifest  to  those  anyways  acquainted  with 
investiij;ation«;  of  this  iiatTire. 

As  the  focal  distances  of  the  eye,  wheth(  r  [>ermanent  or  variaijie, 
must  be  one  of  the  principal  data  upon  which  this  inquiry  is  to  pro- 
ceed, an  instrument  for  readily  determining  these  distances  could  not 
but  be  a  very  essential  desideratum.  Although  due  praise  be  here  given 
to  Dr.  Fortenfield's  optometer,  invented  for  that  purpose.  Dr.  Young, 
tfiinkiBg  it  capable  of  considerable  improvements,  describes  another 
apparatus  of  a  more  simple  constructiona  and  much  more  convenient 
and  Rcnirnte  in  its  n]ijilicatIon.  Its  principle  depends  on  the  cir- 
cumstance, that  when  we  look  at  any  object  through  two  small  holes 
within  the  limits  of  the  pupil,  if  the  object  be  at  the  point  of  perfect 
vision,  the  image  on  the  retina  will  be  single ;  but  in  every  other  case 
the  image,  for  reasons  previously  stated,  will  become  double,  and 
will  appear  as  two  lines  crossing  each  otfier  in  the  point  of  perfect 
virion.  Thus  we  see  that  this  point  of  inteiaection  coincides  with  tiiat 
of  perfect  vision,  and  by  the  help  of  a  lens,  and  of  a  scale  deduced 
from  one  of  the  corollaries  of  the  fourth  proposition,  we  are  enabled 
to  determine  the  focal  distance  of  every  eye.  The  mechanical  part  of 
tins  apparatus  must  be  learnt  from  the  figures  which  accompany  the 
lecture. 

On  these  principles,  and  with  this  instrument,  the  author  proceeds 
next  to  investigate  the  dimenrions  and  refractive  powers  of  the  human 
eye  in  its  quiescent  state,  and  the  form  and  magnitude  of  the  picture 
which  is  delineated  on  the  retina.  This  he  has  performed  chiefly  on 
his  own  eye ;  and  he  has  in  general  grounded  his  calculations  on 
the  supposition  of  an  eye  nearly  similar  to  his  own.  The  various  ex- 
pedients he  has  u?pd  for  (tbtnining-  Rmirate  measurements,  isperhi^ 
ni't  the  least  interi^ling  part  ot  tlie  lecture.  Nor  will  the  series  of 
general  observations  on  the  structure  and  functions  of  the  eye,  into 
which  the  author  enters  circumstantially,  be  luuiid  oi  lc^^s  moment  and 
curiority.  Among  these  may  be  noticiBd  the  obliquity  of  the  uvea, 
and  of  the  crystalline  lens  nearly  parallel  to  the  uvea,  with  respect 
to  the  visual  ray,  whereby  a  distortion  of  the  focal  point  is  produced 
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in  Mm  eyes,  and  eertain  imtanees  of  oblique  vitioii  may  be  duly  ae- 
ooanted  far ;  also  the  difim&t  refractive  powen  of  the  crystalline  lena 
at  the  centre  and  near  its  surface,  the  former  after  death  being  to  that 

of  water  in  the  proportion  of  21  to  20,  and  gradually  decreasing  till 
at  the  surface  it  become?  equal  to  that  of  the  surrounding  medium, 
thus  producing  a  mean  refraction  for  the  whole  len?,  considered  as  a 
body  of  equal  density,  in  the  pn)j>ortion  of  14  to  I'd  when  compared 
with  that  uf  water.  We  al^fo  find  here  that  the  wliole  extent  of  per- 
fect Tiaaon  is  lit^  more  than  10^,  or  more  atricdyapealdngr  that  the 
imperfeetion  begina  witlun  a  degree  or  two  of  the  visual  axis,  and 
that  at  tbe  distance  of  10°  or  15^  it  becomes  nearly  stationary,  until 
at  a  atiU  greater  distance  vision  is  wholly  extingoished ;  but  that  the 
motion  of  the  eye,  at  the  same  time,  has  a  range  of  about  55°  in 
erery  direction,  so  that  the  field  of  perfect  vision,  in  succo««it>n,  !<?  by 
thi^  motion  extended  to  a  circle  of  HO*'  diameter.  The  advimfsige 
also  of  the  ^phrrical  fi  irm  of  the  eye,  not  only  for  motion  but  also  for 
rision,  is  ilia^tiHted  by  diagrams,  'lliese  few  observations  are  here 
inserted  not  as  a  just  delineation  of  this  important  part  of  the  lecture, 
whicli  cannot  be  condensed  williin  our  limits,  but  aa  a  few  examples 
of  tiie  sort  of  infonnadon  the  reader  may  expect  to  derive  from  it. 

In  a  fallowing  section  the  author  proceeds  to  inquire  how  great 
are  the  cbanges  which  the  eye  admits,  and  what  degree  of  alteration 
in  its  proportions  will  bo  necepsnry  for  thei?e  change?,  on  various 
suppositions  ; — 1 .  A  change  in  the  radius  of  the  cornea.  2.  A  change 
in  the  dh^tance  of  the  crystidline  lens  from  the  retina.  3.  These  two 
causes  acting  conjointly ;  and  4.  iSome  alteration  in  the  figure  of  the 
hus  itself.  A  minute  inquiry  follows  next,  wliich  of  these  changes 
actoallj  takea  place  in  nature :  and  here  a  variety  of  experiments  are 
menticncd*  contrived  far  the  purpose  of  decidmg  on  the  truth  of  each 
of  tbese  anppoaitiona.  The  object  of  the  first  scries  of  these  experi- 
ments, the  results  of  which  were  directly  inferred  from  the  effects  of 
immerging  the  eye  in  water,  is  to  ascertain  the  curvature  of  tlie  cor- 
nea in  all  circumstances  ;  and  from  thv^c  result?  it  aj)])ears  that  the 
cornea  is  not  concerned  in  the  accommodation  of  the  eye.  A  similar 
investigutiuii  is  instituL4;d  to  inquire  whether  any  alteration  in  the 
ko^th  of  the  axis  of  the  eye,  which  would  affect  the  distance  of  the 
lena  from  die  retina,  actually  takes  place  in  nature.  And  here,  too, 
the  reanlts  are,  that^it  is  highly  improbable  that  any  material  change 
in  the  length  of  this  axis  is  ever  produced,  and  that  it  is  almost  im- 
possible to  conceive  by  what  power  such  a  change  could  be  effected. 
The  opinion  of  the  joint  operation  of  these  two  causes,  w  hich  had 
derived  great  resi)ectability  from  the  ingenious  and  elegant  manner 
in  which  it  had  been  treated  by  Dr.  Olbers  of  Bremen,  and  from  ))eing 
the  res'ult  of  the  in\ i  stitr'^tioii  of  Mr.  Hnmc  and  the  late  Mr.  Kani^den, 
18,  lastly,  3»howii  to  be  lucou^^tatcat  with  the  cxperimentii  related  in  tlus 
paper. 

We  now  come  to  the  important  section,  in  which  the  author  in* 
qnires  into  the  pretensions  of  the  crystalline  lens  to  the  power  of 
altering  the  focal  length  of  the  eye.  *  The  grand  objection  to  the 
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efficacy  of  a  change  of  figure  in  the  lens,  was  derived  from  various 
instance?  of  persons,  who,  after  the  v  were  deprived  of  that  part  of  the 
organ,  still  retained  the  faculty  of  accommodation.  The  result  of  this 
inquiry  was,  contrary  to  expectation,  that  in  an  eye  dc]irived  of  the 
crystalline  lena,  tiie  actual  focal  distance,  as  ascertaiiied  by  the  opto- 
meter, is  totally  unchangeable :  for  the  proofs  deduced  in  favour  of 
this  assertbn,  the  author  acknowledges  himself  indebted  to  Mr.  Ware* 
who  obligingly  introduced  him  to  several  of  his  patients  ou  whom  the 
operatiou  had  been  performed.  Having  thus,  then,  pointed  out  the 
inconveniences  attending  all  the  other  hy]>othese8,  and  some  imper- 
fection? in  the  experiments  adduced  in  their  favour,  nnd  having  re- 
moved the  principal  objcrti«»!is  to  the  opinion  of  an  internal  change 
uf  the  figure  of  the  lens,  the  Doctor  proceeds  to  describe  ^ome  ex- 
periment which  he  conceives  come  very  near  to  a  mathematical  de- 
monstration of  the  existence  of  such  a  change,  and  likewise  in  a  great 
measure  explain  its  origin  and  the  manner  in  which  it  is  efiecled. 
The  results  of  these  cx|perimente  are  deduced  from  the  difeent  dis- 
tribution of  light  in  the  unage  of  a  lucid  point  on  die  retina,  according 
to  the  different  states  of  the  eye ;  and  inferring  thence,  on  the  ma- 
thematical  principles  above  laid  down,  what  form  of  the  len«  will  ac- 
count I'or  those  different  impressions.  It  i«  here  acknowledged  that 
the  mere  action  of  thv  external  coata  of  the  lens,  does  not,  as  wns 
stated  by  tlie  author  eiglit  years  ago,  afford  a  satisfactory  explanatiuu 
of  the  phenomenon.  It  seems,  however,  manifest,  that  chains  of 
figure  take  place  in  the  lens»  which  can  be  produced  by  no  external 
cause ;  and  thia  seems  to  establish  the  muscularity  of  the  lens*  long 
since  suggested  by  Dr.  Pemberton,  Albinus*  and  others.  The  words 
of  the  author  on  this  subject  are,  "If  we  compare  the  central  parte 
of  each  surfarc  of  the  lens  to  the  belly  of  a  musrlc,  there  is  no  diffi- 
culty in  conceiving  their  thickness  to  be  immediately"  (or  sponta- 
neously) "increased,  and  to  produce  an  immediate  elongation  of  the 
axis,  and  an  increase  of  the  central  curvature;  while  the  lateral  parta 
cooperate  according  to  their  distances  from  the  centre,  and  in  dif- 
ferent individuals  in  somewhat  different  proportions."  And  an  inti- 
mation is  here  added,  that  it  would  be  worthy  of  inquiry,  whether 
tlie  state  of  contraction  may  not  also  immediately  add  to  the  refrac- 
tive powers  of  the  lens. 

Ill  the  !;i--t  section  Me  find  ?ome  anatomical  illustrations  of  the 
construction  and  c:i]»a(  it\  of  the  organs  of  various  ciai>ses  of  animals 
for  the  functiuiis  uUribut^il  lo  tliem.  The  human  lens  is  not  only 
ascertained  to  be  of  a  radiated  structure,  hut,  on  close  inspection, 
the  number  of  radiations  is  found  to  be  ten  on  each  side.  The 
greatest  pains  were  taken  to  trace  nerves  into  the  lena,  but  aa  yet 
without  success.  The  author,  however,  declares  his  conviction  of 
their  existence,  and  of  the  precipitancy  of  those  who  have  absolutely 
denied  titem  ;  and  adduces  some  obscr\'ations  in  favour  of  this  asser- 
tion. Hi'  next  descrihcf*  a  zone,  or  t^land,  surround inir  the  margin 
t  f  tli<  (  I  v'tailine,  wliich  he  ha.»*  observed  in  many  animaiis,  ami  which, 
liom  tome  ]>hjvuoiueu«i  of  \ieiuu,  he  alto  iuleni  iu  the  human  eye. 
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Some  obaeirations  are  lastly  added  concemiag  the  nature  and 
iitoitioii  of  the  ciliwy  prooeim  in  wiont  inimalB;  abo  on  the 
imbue  of  the  mamqniim  nigmm  of  hirde,  and  the  honeihoe-like 
■ppeifince  in  the  dioraid  S  firiies ;  both  which  have  improperlj 
been  tenned  muscular. — the  former  bemg  a  mete  duplicature  of  a 
membrane  which  may  be  unfolded ;  and  in  the  latter  the  whole  maaa 
being  eridentlv  of  an  uniform  texture,  the  fibrous  appeamnce  which 
has  misled  some  former  obsen'ers  being  the  effect  of  tninsveree  fis- 
sures, or  cracks,  which  may  easily  be  mistaken  for  filaments. 

The  lecture  concludes  with  a  few  observ  ations  on  the  bony  scales 
of  the  eyes  of  birds,  to  which  the  author  denies  any  concern  in 
changing  ^  Ibeiis  of  the  eye ;  and  on  a  cavity  ohsemUe  in  the 
ejea  of  aome  iueeti  which  haa  been  suppoaed  to  be  in  aosne  metiiire 
mneeKTiem  10  una  puipoae* 

Om  the  mttunj  DrtUk  of  certain  Conclusl<m$  obtained  by  Means  of 
Imayumnf  QaMHhm,  Bf  Robert  Woodhouse,  A.M.  Fellow  of 
Cairn  College.  Communicated  by  the  Rev.  S.  Vince,  A.M.  Plumtan 
Professor  of  Astronomy  in  the  Univerftify  of  Oonbridgo*  Read 
Juuiurjr  8,  1801.    [PhU,  Trans.  im,p.  8d.] 

Hie  object  of  thia  paper  is  to  show,  that  we  may  be  assiired  of  the 
jnatness  and  accuracy  of  conclusiona  obtained  by  means  of  imaginary 
qnantities,  without  verifying  such  conclusions  by  separate  investiga- 
tion.«.  or  without  inferrine^  their  truth  from  analo^r}'.  In  the  first  part 
the  author  premises  at  pome  length  certain  arcrumcnts,  to  show  that 
the  operations  with  imjwssihie  quantities  must  imve  a  lope  equally 
strict  and  certain  with  the  logic  that  appertains  to  real  quuntitiea, 
and  that  die  aid  obtained  by  these  quantities  would  be  perfectly  use- 
leas  if  anch  coodnaiona  reatiMl  only  on  the  frail  baaia  of  analogy. 

The  author  pvoceeda  neitt  to  show  that  operationa  with  imaginary 
qimntitiea  are  by  no  means  mechanical,  but  that  they  are  conilucted 
aooonliiigto  themka  of  strict  and  ligonms  logic;  and  that,  although 
Ftrictly  J^penkins!'  no  propo«!tion  concernincr  them  can  be  true  or  false, 
vet,  after  the  demonstrations  of  certain  hjrmiilae  for  real  quantities, 
demonstrations  witli  impos'Sible  quantities  may  be  legitimatei)  and 
lofncally  conducted.  The  series,  for  instance,  for  the  development 
of  an  exponential,  when  the  exponent  is  an  impossible  quantity,  can 
nefvcr*  independently  of  certain  arbitrary  assmnptiona,  be  duly  esta- 
bliahed ;  and  Tet»  when  the  exponent  ia  the  sign  of  a  real  quantity* 
tiie  farmah  mr  die  derelopment  may  be  rigofoudy  proved.  With 
regard  to  demonstration,  it  ia  ahown*  aa  in  the  eaae  of  real  quantities, 
it  actually  proceeds  by  a  series  of  transform ntion,  each  proved  to  be 
the  J=nme  as  the  foregoing,  not  hv  nnv  nrtrunu  nt-^  nroiinded  un  the 
properties  of  real  quantities,  but  hv  reference  to  the  forms  certain 
abridged  symbols  are  made  to  represent,  und  to  the  nature  of  the 
operations  directed  to  be  performed  with  certain  Bigns. 

After  thoa  catabliihmg  the  principle  by  whidi  operations  with 
imaginary  cfaaraeten  are  regulated,  the  author  showa  its  efficacy  and 
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the  me  of  imaginary  cbaneters  in  the  summation  of  leries,  pmeed- 

ing  according  to  the  powers  of  the  series  and  cosines  of  arcs  in 
arJtliinetical  progression.  He  likewise  shows,  that  according  to  his 
mode  ot  I  \]ilan;ition,  certain  ambiguous  expressions  that  occur  m 
analy^i^  are  pt  riectly  intelligible,  and  that  in  tlie  coutroversy  con- 
ceruiug  the  logarithms  of  negative  quantities,  carried  on  formerly 
between  Leibnitz,  Bernoulli,  Euler,  and  Delembert,  all  paradox  and 
ambiguity  may  be  made  to  diaappear,  by  refSening  to  the  ongm  and 
real  import  of  the  impossible  exponential  quantities. 

Although  the  principal  object  of  this  pi4>er  is  to  vindicate  the  in- 
dubitable justness  of  the  operation  conducted  with  imaginary  cha- 
racters, yet  in  the  Ifittcr  y>nrt  some  arguments  are  likewise  offered  in 
favour  ol  the  coinmridiousiiest  ot  imaginary'  L'X])rcssii)iis  for  hu-ilitatiiin; 
calculations.  And.  liistly,  it  i<  (. ontendi  d.  that  iii  the  present  state  ot 
analysis,  these  expressions  are  parlicuiarly  useful  in  deducing  certain 
oondttsions,  whidi  without  their  aid  could  not  be  obtained  without 
much  difficulty. 

0»  tke  ProdteHom  ArtifiekU  CM  hf  Mhou  of  MwrUte  of  Um. 
f y  Jlfr.  Bichard  Walker.  CoMMaaiMlftfav  Henry  CaTendiah^^M. 
F.R£.   Read  January  22,  1801.    [PAi/.  TVont .  ISOl.  p,  120.] 

Mr.  Walker,  since  his  late  communications  to  the  Society  on  the 
best  meanti  of  producing  artificial  cold,  received  intelligence  that 
Mr.  Lowitz.  Professor  of  Chemistry  at  Fetenbmrgfa,  had  made  amne 
experiments,  in  which  a  neutral  salt  different  from  those  he  had  him- 
self used,  and  which  is  but  Uttie  known  or  attended  to,  produced 
effects  which  exceeded  his  expectations.  The  salt  is  the  muriated 
lime;  which,  mixed  with  snow  in  the  proportion  of  about  3  to  2,  at  the 
temperature  of  +27°,  produced  a  rrfnfjrrntion  which  sunk  the  ther- 
mometer to  — 55*^ ;  and  with  this  mixture  the  Professor  in  one  ex- 
periment froze  no  less  than  3olbs  of  quicksilver. 

Mr.  Walker  repeated  the  experiment  with  success ;  but  finding 
tliat  it  can  only  be  made  during  a  freezing  atmosphere,  he  resolved 
to  try  the  effect  of  this  salt,  reduced  to  sudi  a  strength  by  evapora- 
tion as  to  endure  being  kept  in  a  solid  state  tfaitniglioat  tiie  year. 
-  After  describing  the  expedmnts  used  for  this  purpose,  he  enumerates 
the  results  of  two  sets  of  experiment?  ;  the  fir«t  made  with  the  mu- 
rioted  lime  prepared  so  as  to  he  used  in  wialer  oaiy,  that  is,  of  the 
Fpecihc  i'tn  iiL^h  of  r4')() ;  and  the  other  made  with  the  salt  prepared 
iio  as  to  be  kept  for  use  at  any  time,  the  strength  of  which  was  1  -490. 
llic  apparatus  here  used  (though  somewhat  improved)  is  not  unlike 
that  described  in  Mr.  Walker^s  former  communication,  nor  is  the 
process  materially  different. 

The  paper  concludes  with  a  general  view  of  the  different  frigorifie 
mixtures: — Ist,  those  ccmiposed  of  chemical  substances  with  ice; 
and  "Jnd,  those  in  which  the  use  of  ice  is  dispensed  with.  In  a  po?t- 
fcrijit  the  author  suggest*  h  metl>ud  of"  olitainiiig  tninsparent  ice,  fit 
for  optical  purpu«c>,  which    efi'ectcd  merely  by  immersing  a  vcaad 
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containing  a  li%orifie  sttsture  in  water:  hy  thii  maans  he  liat  fre* 
«|tteiitly  obtained  a  pelludd  coating  of  ice  on  the  outude  of  the  veesels, 
of  considerable  thickness,  and,  by  adapting  the  fonn  ol  the  iriirl,  of 
any  figure  that  might  be  required. 

Aecmmt  of  a  motutrmtM  Lamb,  In  a  Letter  from  Mr,  Anthony  Car- 
lisle to  the  Right  Honourabh  Sir  Joseph  Banks*  Bart,  KM.  P.JIj9. 
Read  January  29, 180K   iPkU.  Traa$.  1801.  p.  139.] 

The  head  of  this  animal,  or  rather  f<xtii^,  for  it  was  uutbom  alive, 
was  disproportionately  ismail,  and  had  no  resemblance  to  the  natural 
form  except  m  the  external  ears,  which  were  contiguous,  and  placed 
on  the  front  part  of  the  head.  Between  them  was  an  opening,  which 
proved  to  be  the  common  passage  to  both  the  oesophagus  and  the 
trachea.  AU  the  organs  which  are  usually  found  on  the  face  were 
here  wanting ;  there  being  neither  eyes,  nose,  nor  any  of  the  appa- 
ratus belonging:  to  the  mouth  :  the  cranium  was  formed  into  a  hard 
bone,  bearinc;  a  near  re^^emblance  to  the  head  of  a  tortoise,  and  about 
thi'  -i/e  of  a  plover's  e^. 

On  dissecting  tliis  singular  production,  it  was  found  that  the  whole 
cerebrum  and  tdl  its  nerves  were  wanting.  It  is  hence  inferred  that 
the  formation  and  growth  of  animals  in  the  uterus  are  independent 
of  any  influence  from  those  parts  of  the  brain  which  properly  belong 
to  aenaation.  The  author  regrets  that  this  animal  did  notlive  to  show 
the  jJuenomena  of  volition  directed  to  its  limbs  and  other  parts,  with- 
out that  intellifi^encc  from  the  orgnns  of  the  sen?r?  wfiif  !i  reg^ulate 
the  actions  of  perfect  nnimals.  A  careful  observance  oi  such  circum- 
stances, he  thinks,  might  lead  to  di«»coveriesi  ot  the  greatest  import- 
ance in  that  part  of  physiology  whicii  is  still  enveloped  in  mucii  ob- 
scurity. 

An  Anatomical  Description  of  a  male  Rhinoceros.  By  Mr.  II.  Leigh 
Thomas,  ^ury ton.  t  ommuHit  a(ed by  Georj^i:  Fordvce.  M .D,  F.H,S, 
Head  January  2^,  l«)l.    IPhiL  Trans.  1601, /i.  i45.j 

An  opportunity  having  lately  offered  of  examining  a  living  rhino- 
ceros, and  <^  dissecting  it  after  death,  Mr.  I'homas  availed  Kimf  |f 
of  the  favourable  incident ;  and  in  this  paper  affords  us  all  the  in* 
lormation  he  could  ernther  concerning  that  curious  animal. 

Dr.  James  Pur-on^-  iiaving,  upwards  of  fifty  years  ago,  laid  before 
the  Society  ^ome  account  of  the  external  parts  of  a  rhinoceros,  a  re- 
capitulation is  here  given  of  what  is  contained  in  that  paper ;  but  on 
tiie  other  hand,  the  description  of  the  internal  parts*  and  of  some  of 
the  ofgana,  is  the  more  ample,  and,  together  with  some  observations 
on  its  habits,  will  probably  prove  equally  satisfactory  to  the  anatomist 
and  the  physiologist. 

Without  entering  into  the  techniciU  part  of  this  de?rrIj)tion,  wc 
shall  only  notice  here  certain  peculiarities  concerning  the  eye,  in 
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which  t  •tnictufe  hat  been  obiemd,  of  which  no  odier  ttuinal  ti  a* 

yet  known  to  partake. 

In  cutting  through  the  eye.  four  proccseet  were  net  with,  arising 
by  distinct  tendons  from  the  internal  or  posterior  jwrtron  of  the  scle- 
rotic. \v]ii(  h,  ])assina'  forward.  p:r;ulually  l)(.came  liroadrr.  and  insen- 
sibly Jo  t  tliemselves  in  and  fornu-d  a  i)art  of  the  f  1p nud.  These 
processes  had  a  muscular  appearance.  'Hie  ciliary  processes  were 
affixed  to  the  crystalline  lens,  which  was  nearly  spherical,  with  the 
anterior  turfiice  aomewhat  flattened. 

Concerning  the  use  of  this  structure,  especially  of  the  processes* 
the  autfkor  observes,  that  as  the  natural  unwicldiness  of  this  animal 
probably  unfits  it  for  quickly  directing  its  sight  to  objects  which  for 
its  own  preser\'ation  it  ought  to  be  able  to  examine  easily  and  mi- 
nutclr.  nature  peems  to  have  8upj)lied  it  with  an  apparatus  calculated 
to  rcmi'dv  this  imperfection.  The  change  in  tlie  eye.  which  adapts 
it  for  distinct  vision  at  different  distances,  the  auUior  ascribes  in  a 
great  measure  to  llic  four  above-mentioned  processes,  which  u^n 
contracting  will  shorten  the  axis  of  the  eye,  and  produce  the  desired 
effect :  for  near  olqects,  it  is  observed  tliat  this  animal  baa  the  eyes 
placed  much  nearer  the  mouth  than  any  other,  whence,  without  any 
ad&]>tation  of  the  eye.  it  is  capable  of  performing  the  most  essential 
of  its  functions,  viz.  that  of  eiamining  the  food  necessary  for  its  sub- 
eistence. 

Demonstration  of  a  Thcnrrm,  by  which  mrh  Porfiona  of  the  Solidity  of 
a  Sphere  are  assigned  as  admit  an  ulgrhnuc  Kxpression.  By  Robert 
Woodhouse.  A.M.  Felhtr  of  Caiuft  i  OlU-ye,  Cambridge.  Commmu- 
cated  A V  Joseph  Plantu,  6ec.K.6.  llead  February*  12,  IbOl. 
[PhiLTrans.  1801./?.  153.] 

In  the  «=ernnd  volume  nf  the  Afemnirs  of  the  Nutmnjd  Institute, 
hi.  Hossut  announces  a  th( on m  relative  to  the  soliditv  of  a  ?^]>here 
siimilar  to  Viviani's,  by  winch  <jiiudrablc  portions  of  a  iiemi!*ph(Tical 
vault  arc  assigned.  M.  Bossut  withholds  the  analysis  tliat  led  hun 
to  his  result,  but  mentions  that  it  involves  an  integration  much  more 
complicated  than  that  which  occurs  in  Viviani'a  problem.  In  the 
present  paper,  Mr*  Woodhouse  furnishes  the  analysia  that  leads  to 
the  result  announced  in  Bossuf  s  theorem,  and,  by  a  tran^nnatioa 
of  the  co-ordinates  of  the  sphere,  arrives  at  a  differential  expression, 
the  intetrrntion  of  which  docs  not  ap{>far  more  complicated  than  that 
employed  in  the  solution  of  Viviani's  problem. 

Account  of  the  Discovery  of  S>ifver  in  HcrJfWfi  Cnpprr  Mine.  By 
John  Hawkins,  Esq,  Communicated  by  the  Utyhi  Hon.  Sir  Joseph 
lianks.  Bart.  K.B.  P.R.S.  Head  February  12,  1801.  [PAiV, 
Trans.  1801,/;.  159.] 

This  ore  was  found  in  the  Herland  mine,  about  six  miles  firom 
bt.  Michael's  Mount  in  Cornwall.    It  consists  chiefly  of  lodes  of 
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ropprr.  of  which  sereral  nm  nearly  in  a  pmllel  direction  torn  east 

to  wt:»t. 

The  pecuUahty  here  is,  that  there  are  Bcvend  crots  courses  which 
nm  north  and  soath,  the  greatest  port  of  which  contain  no  metal : 
these  meeting  with  the  lodes  of  copper  ore.  interrupt  theur  continmtjr, 
or,  as  u  expressed  by  the  miners,  heave  them  out  of  theur  direction, 
so  that  at  the  place  of  Intenectlon  the  copper  lodes  seem  to  haf« 
been  forced  aside  eighteen  or  twenty  inches.  One  of  these  cross 
courses  Tia*  of  Into  hern  distcovercd  to  yield  silver  in  no  inconsider'' 
al)le  quantity  ;  but  with  this  purticular  rirrnmstance,  that  at  and  near 
the  place  of  intersection  the  ores  both  ol  silver  and  copper  urc  much 
less  productive  than  at  some  distance  from  it.  The  sih  cr  ore  con- 
sists of  a  mixture  of  galena,  native  bismuth,  gray  cobalt,  vitreous 
siher,  and  nalife  aiher  efaiefly  hi  a  o^nllaiy  form. 

Aeemmi  of  <m  Elepkmt$  Tkfk,  »i  which  the  Iron  Head  of  a  Spear  was 
fmmd  mhedded,  Bff  Mr,  Charles  Combe,  ofBjeUr  College^  Oxford. 
In  a  Letter  to  the  Right  Hon.  Sir  Joseph  Banks*  Bart,  K.B, 
PJt,S.  Read  February  19,  1801.   iPhU.  TVmt.  1801*  p,  165.] 

This  tusk,  which  weighed  fifty  pounds,  and  measured  about  six  feet 
in  length,  is  supposed  to  have  been  imported  from  Africa,  and  was 
purdiased  at  Liverpool  by  a  manufacturer  of  Birmingham.  On 
shaking  it,  a  rattling  noise  was  heard  near  the  middle  part,  which, 
on  cutting  the  tooth  transversely,  was  found  to  be  occarioned  by  an 
iron  spear-head,  about  six  inches  and  a  half  long,  which  lay  in  the 
longitudinul  direction  of  the  tooth,  with  the  point  foremost,  and  was 
considerably  corroded.  It  is  conjectured  that  the  spear  had  entered 
at  the  biisis  of  the  trunk,  between  the  interior  an'j^le  of  the  eye  and 
the  proboscis,  the  cavity  of  the  tusk  being  placed  immediately  be- 
neath this  part.  From  the  quantity  of  bony  matter  that  had  been 
formed  round  this  extraneous  body,  it  is  inferred  that  the  animal 
must  hare  lived  a  considerable  time  after  it  had  received  the  wound* 
— The  spear-head  and  the  part  of  the  tooth  in  which  it  had  been  im- 
bedded were  exhibited  to  the  Society  at  the  close  of  the  Meeting. 

Deoeriptum  of  the  Arseniatee  of  Copper^  and  ofjrom,from  the  County 

of  Cornwall.  By  the  Count  de  Ronmon.  Commvni rated  by  the 
Right  Hon.  Sir  Joseph  n,mks, Bart.  K.B.  t,M,S,  KcadFebruary  19, 
1801.    IPhU.  Trane.  IbOUp.  m.] 

In  the  mine  called  Huel  Ctorlaiid,  in  the  parish  of  CKeennap  In 
Cornwall,  has  lately  been  discovered  a  species  of  ore,  consisting  of 

different  combinations  of  the  nrscnic  acid  with  copper  and  iron, 
which,  though  some  mention  li  ive  been  made  of  it  by  German 
writers  as  having  been  found  in  Silesia,  Hi)])ears  yet,  from  the  great 
abundance  atlonicd  by  the  aVinve-inentioned  mine,  to  be  dmost  pe- 
(  uliar  to  tliis  couutr)'.  After  an  historical  account  of  the  little  that 
hab  hitherto  been  known  concerning  this  substanoe.  Count  fioumon 
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proceeds  to  describe  the  external  appearance  of  the  specimens  he 
has  liad  opportuaities  to  examine;  and  iruui  these  characters,  to- 

Sther  with  an  accurate  analysts  of  the  difKeient  lorti  made  by 
r.  Cheneriz,  h«  deduces  the  foUowing  daMificatum  of  this  new 
mineral. 

The  principal  distinction  is  in  aneniates  of  copper  and  of  iioii. 

Of  the  former  there  are  four  s'i>ecie8 : — 

1.  Arseniates  of  copper,  in  the  form  of  an  obtuse  octaedron.  Thh 
18  said  to  be  the  most  simj)le,  and  :i])})ears  to  be  the  original  form  of 
an  ore.  Tlie  minute  descriptioiib  ot  tlie  crystals  are  in  this,  as  in  all 
other  species,  illustrated  by  delineations.  'ITiis  sort  is  vtry  iight,  its 
average  specific  granty  being  28*819.  Its  haidness  ia  inconsiderable, 
and  its  transparency  seldom  perfect.  Its  colour  is  either  a  beautiM 
deep  blue  or  a  fine  grass-green,  and  sometimes  white  with  a  slight 
blue  cast.  According  to  the  analysis,  this  variety  of  colours  depends 
chiefly  on  the  quantity  of  water  which  enters  into  the  cry  stallization. 

2.  Arscniate  of  copper  in  hexnedml  laminJe  with  inclined  edges. 
Tlie  colour  of  this  ore  is  a  tine  deep  emer.dd  green,  and  sonu  tuues  a 
light  green.  Two  of  the  six  s!de«  have  so  great  a  lustre  that  they 
often  assume  the  appearance  of  metallic  foils.  Its  specidc  gravity  is 
25*488.  It  is  less  hard  than  tiie  preceding  species.  Its  thin  crystals 
are  transparent,  and  it  frequently  decrepitates  in  fire. 

3.  Arseniate  of  copper  in  the  form  of  acute  octaedrons.  Its  colour 
is  a  brown  or  bottle-green,  the  surface  often  reflecting  a  golden  tint. 
Its  specific  gravity  is  42*809.  It  is  sufficiently  hard  to  scratch  fluor 
»^]>ar,  but  not  p^lnss.  Its  transparency  is  genersdly  very  great.  These 
ire neral  characters  are  by  no  means  j)ermanent.  Its  crystals  are  not 
always  determined,  nor  does  it  at  all  times  exhihit  a  similarity  of 
colours,  'iliese  differences  of  form  and  aspect  hav^  induced  the 
Count  to  distinguish  five  varieties,  which  are  denominated  as  follows: 
^1.  Ca|ii]lary  of  a  determinate  form ;  2.  Capillary  of  an  indetermi- 
nate form;  3.  In  crystals  peifoetly  regular  in  one  part  of  their 
lengths,  and  fibrous  at  their  extremity ;  4.  Amianthifonn,  consisting 
of  very  delicate  flexible  fibres;  and  5.  Hematitifonn,  not  unlike  the 
tin  ore  known  bv  the  name  Wood-tin. 

4.  Arseniate  of  copj)er  in  the  form  of  a  triedrid  prism. — As  the 
crystals  of  this  species  are  seldom  sufhcicntly  insulated  to  be  distinctly 
]>eret;ivable,  and  are  in  general  so  small  a^  to  escape  the  naked  eye, 
aU  their  various  forms  are  here  more  particularly  described,  and  also 
their  progressive  change  of  figure  as  they  deviate  from  their  primitive 
configuration.  Its  specific  gravity  is  42*809.  Its  hardness  is  not  so 
great  as  that  of  the  preceding  species,  as  it  does  not  easily  scratch 
calcareous  ppar.  Its  crystals  are  often  transparent,  and  of  n  very 
beautiful  blueish-grcen  colour  ;  hut  their  surface  easily  decompuses, 
and  the  crystals  then  become  black  and  perfectly  opaque. 

The  second  class,  being  the  arseniates  of  iron,  is  distinguished  into 
two  species : — 

1 .  The  arwniates  of  iron,  properly  so  called. — ^This  ore  ctystallizea 
in  |ierfect  cubes,  sometimes,  though  rarely,  a  little  flattened.  Its 
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specific  gravity  is  3U-000  :  it.«  hardness  just  sufficient  to  scratch 
etd(  areous  spar.  Its  cr)'8tals»  which  are  tolerably  transparent,  arc 
oi  a  dark  green  colour,  with  sometimes  a  brownish  tinge ;  and  wlicn 
a  deeonipoeition  takes  place,  the  crystals  pass  into  the  state  of  a 
polvereacent  oxide  of  a  fine  veddidi  yellow  colour. 

The  Sod  species  is  denominated  eupio-niartial  sneniate.  Its 
crystals  are  of  an  uncommon  brilliancy,  and  peifet^J  transparent : 
their  form  is  a  rhombotdal  tetiaedral  prism.  Its  specific  gravity  is 
34  (X}3  :  its  hardness  rather  irrentcr  than  that  of  the  arseniate  of 
iron;  the  colour,  a  very  faint  sky-blue,  sometimes  a  little  deeper. 
Hitherto  this  ore  has  not  been  met  with  in  any  form  but  that  of  a 
perfect  crystal. 

Amtiysis  of  the  Arseniates  of  Copper ^  and  of  Iron,  described  in  the  pre- 
cedimg  Paper ;  likewise  an  Analysis  of  the  red  octaedral  Copper  Ore 
CommUl;  with  Remarks  tm  stmt  particmlar  Modes  of  Analysis, 
Ridiaid  Chenem,  Esq.  Commmueaied  ky  the  Rigki 

Hon.  Sir  Joseph  Banks.  Bart.  KM,  PJtJS.  Read  Msrch 5, 1801. 
[Pkii.  TVms.  1801,  p,  193.] 

After  having  perused  the  accurate  detail  of  tlie  external  character 
and  crystalline  ▼azieties  by  which  Count  de  Bonmon*  In  a  paper  he 
latdy  conunnnicated  to  the  Society,  identified  the  several  ^des  of 
the  ores  mentioned  in  the  title,  the  mineralogist  wiU  surely  be  grati- 
fied to  find  in  this,  which  may  be  considered  as  a  continuation  of  the 
Count's  treatise,  an  elaborate  analytical  investigation,  w  hereby  not 
only  the  above  mentioned  claspification  is  fully  confirmed,  but  also 
Forne  j)roirrcss  is  made  in  the  theory  of  the  docimastic  art.  After 
pomting  out  the  principal  imperfection  of  this  art,  and  in  what 
manner  more  precision  is  Ukely  to  be  obtained,  both  as  to  the  pro- 
cesses and  the  terms  used  in  describing  them,  Mr.  Chenevix  enters 
into  a  full  detail  of  the  mode  in  which  he  proceeded  in  his  inquiry, 
and  of  the  many  precautions  he  used  in  order  to  obviate  every  pos- 
able  deception.  The  results,  he  repeatedly  declares,  have  been  to 
him  singularly  satisfactory,  as  they  fully  evince  that  great  confidence 
can  he  placed  in  the  crystallographical  arrangement,  and  that  in  fact 
the  evidence  tjhtamed  by  the  two  modes  reciprocally  contribute  to 
contirm  the  inference?  derived  from  each. 

lltese  resulu^,  as  hir  as>  they  relate  to  llie  ax&eniates  of  copper,  are 
briefly  these  ^— 

The  natural  arseniate  of  copper  exists  in  three  different  states  of 
comhinatiop ;  the  first  containing  14,  fhe  second  21,  and  the  third 
28  per  cwt.  of  the  arsenic  acid. 

£ach  of  these  may  contain  different  proportions  of  water,  either  as 
COnstitutinj^  a  hvdrate.  or  as  water  of  crystallization, 

T'pon  losinf;  th  ;r  water  they  generally  pass  from  a  blue  to  a  pale 
green  colour,  and  hually  to  brown. 

One  species  only,  being  the  hrst  of  the  Count's  classification,  can 
be  considered  as  a  real  aiteniate  of  copper  s  the  others,  from  the 
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quantity  and  oombination  of  the  witer  they  contain,  being  more 
I>m]H>rly  aiwnntes  of  hjdnte  of  copper, 
lliia  fint  apecMi  ta  not  to  be  put  on  the  aame  footing  with  tbe 

others ;  since,  by  admitting  a  due  proportion  of  wtJbtr,  it  would,  by 
calculation,  be  ledooed  to  a  lower  daai  than  that  which  it  renllj 

€»ccrupie«. 

Lastly,  tho  jirojiortlon  of  arid  in  cnch  of  the  species  exrrj^t  N'o.  ^. 
IS  here  a^ssi^neti.  And  a-  to  this  la<t-mentioned  species,  it  is  ul)^t  rvcd, 
thai  it  i*  to  be  considered  tx^  a  j)articiiiiir  variety,  consisting'  oi  a.  much 
greater  proportion  of  oxide,  witii  a  le^6  quantity  of  water,  combined 
with  neatly  the  aame  proportion  of  aiwnie  add. 

After  having  carefully  examined  tiie  natural  aneniatea,  Mr.  Che- 
nevix  paid  some  attention  to  a  few  artificial  onea,  being  precipitates 
from  nitrate  of  copper,  by  an  arseniate  of  ammonia.  And  here  he 
found  very  different  proiHjrtions  of  the  ingredients,  the  arsenic  acid 
in  one  aperies  beinpj  no  less  than  40  per  cent.  Hence  we  gather, 
that  only  two  i^imple  int^redients,  combined  in  four  different  pro- 
jK)rtions,  ])roducc  uu  lejis  than  eleven  dltferent  sj)er!<'H  or  com- 
binatiuu^,  which  are  now  dcteruiiued  both  by  extcrual  uuti  ciicmical 
charactcn. 

Speaking  next  of  the  arMniaftea  of  iron,  Mr.  Cheneviz  obaerveSk 
that  they  have  but  lately  been  duKtinguiahed  from  those  of  copper. 
One  species,  in  fact,  containa  a  aufficient  proportion  of  thia  laat  metil 

to  merit  the  name  of  cuprttna  arsmiate  of  iron.  This  proportion  was 
27*5  of  inm  t  '  22  5  of  copper,  )>oth  in  the  oxide  state ;  the  ?ir«eTiic 
neid  amountinir  to  33'5.  whilst  12  of  water  and  3  of  «i]icu  niiuie  up 
within  I~  the  KM)  parts  on  w)iich  the  experiment  was  tried.  The 
proportions  ol  what  is  properly  called  the  arBeniate  of  iron  were 
45  oxide  of  iron,  9  oxide  of  cojiper,  31  araenic  acid,  10  water,  and 
4  silica.  Upon  thia  ore  are  often  Men  certain  OTatala  of  a  cubic 
form  and  of  a  deep  browi^  red,  which,  according  to  Count  de 
Boumon.  are  in  a  state  of  decompoeition.  These  w  e  re  found  to  con- 
tain l>ut  little  acid  or  water,  probably  owinp:  to  their  decomposition. 

Artificial  ar*<cniates  of  iron,  produced  by  the  decomposition  of  gr^sn 
and  red  «iilphatt'  of  inui  by  ar^^eniale  of  arniiKniia,  were  next  examined. 
The  in^redieati;  of  the  trreen  arseniate  w  rre  found  to  ])e.  43  oxide  uf 
iron,  38  arsenic  acid,  mid  19  water  ;  and  of  the  red  arsemate,  36*5 
oxide  of  iron,  41*5  arsenic  acid,  and  20  water. 

Observing  in  the  course  of  these  experiments  a  great  Tariety  of 
appearances  assumed  by  the  combinations  of  iron  with  salts,  the 
oxygen,  and  other  ingredients,  the  author  enters  into  a  curious  in- 
quiry on  this  subject ;  from  which  be  deduces,  in  particular,  the  great 
variety  rnlours  exliibited  by  tiiat  metal  in  divers  Ptone«  or  fossils, 
in  which  that  vanetA%  he  infers,  is  derived  from  the  diHerent  degrees 
of  oxyirenation  of  the  iron. 

In  a  Liiird  section  the  author  enters  into  an  analysis  of  a  red 
octaedral  copper  ore  found  in  C^niwall,  of  which  he  had  occasion  to 
examine  several  specimens  in  the  preceding  investigation.  After 
describing  several  fruitless  attempts,  chiefly  by  means  of  acids,  to 
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decompose  this  ore,  he  had  recourse  to  a  process  to  wliich  he  was 
led  by  i<«>mp  instances  he  had  before  qbs!er\cd,  in  which  a  uiixturp  of 
two  compuunds  of  the  »ame  ingredients,  but  inditferent  i  roj  ini  tions, 
remained  insoluble,  while  a  third  substance  seemed  to  operate  upon 
at  least  one  of  these  two  compounds,  and  to  produce  the  decompo* 
ation  tliBt  WW  aimed  at.  Hie  foUowiiig  Is  the  nuomer  in  which  he 
explaiiis  this  dperatbn When  a  metallic  oxide  A,  for  instance, 
containing  25  per  cent,  of  oxygen,  is  in  contact  with  the  metallic 
oxide  B.  containing  10  per  cent,,  they  will  each  lemain  quiescent  in 
their  respective  states  :  but  if  a  solvent  C,  for  which  tlie  sub.stanceB 
has  no  athnity  at  10  per  rent,  nf  oxysjcn,  but  a  powerful  one  at  15 
or  20  per  cent.,  comes  to  be  added,  then  may  the  oxide  A  lend  a 
part  of  its  oxygen  to  B,  in  order  to  enable  it  to  combine  with  the 
solvent  C  llius  when  phobphuric  acid  had  disi&olved  ail  it  could  of 
tiie  pulverized  ate,  ito  oxygen  in  the  part  nndissolred  was  concen- 
trated, as  it  were,  to  the  amount  of  about  20  per  cent. ;  and  all  that 
which  coakl  not  be  dissolved,  would,  through  a  twofold  affinity  of 
copper  for  oxygen  to  the  amount  of  20  per  cent.,  and  of  phosphoric 
acid  for  the  oxide  of  copper  of  that  degree  of  oxidation,  yield  up  its 
entire  share  of  oxyir^n,  to  favour  the  combinations  which  took  place 
in  the  new  order,  the  only  one  which  could  exist  among  the  sub- 
stances now  j: reseat. 

Frura  the  vai'iety  of  experiments  luunded  upon  tliis  reasoning,  it 
has  been  gathered,  that  the  copper  in  this  ore  contains  much  less 
oxygen  than  has  ever  been  suspected  in  any  oxide  of  copper ;  and 
that,  from  the  quantity  of  the  copper  which  was  precipitated  in  the 
metaUie  state  by  iron,  it  appears  to  be  combined  in  the  proportion 
of  only  llj  per  cent.,  the  rest  being  pure  copper, — a  state  of  metaU 
lie  concentration  of  which  no  instance  has  as  yet  been  observed  in 
nature. 

It  is  lastly  sugo^sted,  that,  considering  not  only  the  great  purity 
uf  this  ore.  but  ai^  the  singular  facility  with  wliich  this  u&eiui  met^d 
may  be  extracted  from  it,  it  will  be  found  much  superior  to  every 
copper  oie  hitherto  discovered.  It  contsins  no  iron  and  no  sulphur ; 
the  absence  of  which  latter  is  a  peculiar  advantage.  It  is  hence 
strongly  recommended  to  the  proprietors  of  mines  to  be  particularly 
attentive  to  this  ore,  which  is  said  not  to  be  uncommon  in  some  parts 
of  Cornwall,  whereby  they  are  likely  not  only  to  further  their  private 
advantage,  but  may  also  materially  contribute  to  promote  the  public 
utility. 

A  Hisiorical  and  Anatomical  Dcsn'iption  of  a  doubtful  amphibious 
Animal  of  Germany ,  called,  Laurenti,  Praleus  Anguiiim.  By 
Charles  Schreibers,  MM,  VkfUM,  Comwumieaied  bjf  ike  Exgki 
Horn,  Sir  Joseph  Banks,  Bart,  K.B.  P,R.S.  Head  March  26, 1801. 
IPkii.  7V«iit.  1801,  p.  241.] 

This  singular  production  luis  hitherto  been  found  only  in  a  small 
hike  in  Cumioia,  cuiicd  bitticher  bee.  and  has  never  yet  been  met 
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with  in  other  Krge  lakes  of  the  iieiirhbourhood,  althougfi  these  be 
known  to  C'  nimunjcate  with  the  farmer  hy  -nhterraneous  channels. 
The  specimens  wnich  have  as  yet  reached  either  the  jiublic  or  private 
coUectioiis  are  so  fiew,  that  all  the  descriptums  hitherto  giren  hj 
liWi'cutif  Scopoilt  HcfBMUi*  SdnmdcTt  ind  Omdiiit  hwc  Imcii  Ct^iul 
cquaUj  defective  and  ^mmet^m,  fwpftitiXltf  m  to  die  aimtomira]  ctm- 
gteucUim,  which,  indeed,  those  able  natnnliali  have  ■esrcely  had 
oppoftDflilin  of  invotigatu^.  This  delect  probably  ga?e  rise  to  a 
difference  of  opinion  conceming  the  clas?  to  which  thif?  animal  i*»  to 
be  anritimr  rated  ;  ?ome  con.aidering  it  as  a  species  arrived  at  its  dt  cree 
of  perfection,  while  nt^iers  maii^rain  that  it  is  the  lanra  of  some  kind 
of  Hzard  hitherto  unknown. 

The  principal  object  of  this  paper  is  to  offer  so  circumstantial  a 
dawaifitioii  of  the  different  poiti  of  this  anuaal  as  to  cnaUa  physio* 
logists  to  deteRDiDa  die  poiothitfaaitD  undecided*  The  speciwan  finom 
^^idi  this  dcseription  was  taken  measoied  about  thirteen  inehes  in 
length,  and  one  inch  in  diameter ;  the  fore  part  of  the  head  was  flat 
and  narrow,  somewhat  resembling  the  bill  of  a  duck  :  the  upper  lip 
projected  conpidcrablv  l>f»vnnd  the  lower  one.  No  external  traces  of 
nostnis,  earv  or  e^-es  could  be  d!»icnvered.  Of  the  latter,  however, 
some  indicatioaii  mt  thought  to  have  bccu  perceived  on  a  living  spe- 
cimen. On  each  side  uf  the  occiput  was  an  opening,  like  those  of 
fishes ;  and  orer  tiiem  certain  brandiial  appendages,  similar  to  those 
in  tadpoles  and  other  kurrae  of  amphibioas  animals;  whence  probably 
arose  the  differenoe  of  opinioDS  conoenitng  die  nature  of  this  animal. 
From  the  description  hoo  giren^  we  are  to  infer,  that  the  construe* 
don  of  these  parts,  when  carefnlly  examined,  differs  materiaUy  from 
those  OB  well  of  fi^he«  a«  of  tadpoles  or  other  Inrv??. 

Tlie  body  is  round,  equally  thick  througiumt  betwee  n  the  fore  and 
hiiid  feet:  the  fore  feet  are  about  one  inch  long,  each  havuig  three 
toes  without  nails,  the  hind  feet  about  two  hues  shorter  with  only  tw  o 
toes:  behind  the  latter  the  body  grows  narrower,  and  tennhmtea 
in  die  tail,  which  is  compressed  on  the  sides,  and  ends  nearly  in  a 
point.  The  skin  is  ooriaoeons;  but  looking  at  it  with  a  maj^er*  it 
exhibits  a  number  of  minute  glands  underneath  the  epidermis,  similar 
to  those  in  water-lizards,  &c.  Its  colour  when  alive  is  a  light  red ; 
but  wiren  kept  a  while  in  spirits,  it  becomes  of  a  dusky  brown. — A 
detailed  account  is  also  given  of  the  niii«r!i1nr  fibres  under  the  skin. 

Upon  opening-  the  body  by  a  longitudinal  .section,  the  whole  ca- 
nity was  found  almost  tilled  by  the  liver,  extending  from  the  thorax 
down  to  the  pelyis,  so  as  to  cover  the  greatest  part  of  the  odier 
wenu  Hie  heart  consists  of  a  single  vcntride,  and  an  anride  as 
large  as  the  ventricle.  The  situations,  dimensions,  and  structure  of 
thm,  as  well  as  of  the  stomach,  intestines,  gall-bladder,  spleen, 
kidneys,  pancreas,  &c.,  are  minutely  described :  and  as  it  was  found 
to  hnve.  something  particular  in  its  fonnation,  the  author  dwells 
somewhat  more  at  large  on  the  air-l)ladder,  or  pneumatic  api)aratus, 
which  he  met  with  in  the  thorax,  immediately  below  the  heart.  This 
he  found  to  be  a  simple  hag,  without  any  cellular  structure,  as  in  the 
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resptntory  organi  or  lungs  of  other  amphibious  animalu ;  but  a  simi- 
lar irkeu  he  hitlieito  acni^t  for  in  tiIh  ia  the  lanw  of  water 
finds  or  oUier  aaimali  of  thstdeaeiqitioii. 

Conceming  the  babiti  of  this  M^gwliiT  animal,  we  learn  from  m 
firiend  of  the  antiior,  who  raudos  near  tlie  lake  where  it  is  found,  and 

who  had  the  good  fortune  to  Iteep  one  of  them  alive  diirinp^  feveral 
days,  that  it  seemed  at  all  times  very  torpid ;  that  though  it  would 
occasionally  swim  with  the  help  of  ita  broad  tail,  it  was  in  general 
motionless  at  the  bottom  of  the  water.  Sometimes  it  rose  to  the 
surfue,  stretched  its  head  out  of  the  water,  seemed  to  take  in  air, 
Intt  immadiaftely  fetmned  to  the  bottom*  It  crept  by  means  of  its 
feet  both  at  the  bottom  and  on  the  side  of  the  i^essel,  but  so  slowly 
diet  die  circamstance  may  be  thought  charscteristic  of  the  animal* 
Sometimes,  putting  its  head  out  of  the  water,  it  piodnoed  a  hissin|f 
noise,  louder  than  could  have  been  expected  from  so  small  an  animal. 

Tiic  nuthor,  lastly,  compares  this  singular  production  with  the  Sirrn 
laceriina  of  Linnaeu^^,  Nvhich  has  since  been  cla.s?*ed  with  tht  tithes 
under  the  liamc  of  Muratna  Siren,  and  finds  a  considerable  auulogy 
between  the  two  ;  and  though  he  seems  unwilling  to  determine  whe- 
ther the  animal  he  describes  be  perfect,  or  only  a  larva  of  some  nn- 
known  qiedes,  the  fects  he  has  adduced  will  piobabljrbe  thoo|^  to 
fevonr  the  former  of  these  opimons. 

OUenftttkm  tmimg  to  moe^iguie  the  Nature  of  the  Sun,  in  order  i0 
fmd  ike  Causes  or  Symptoms  of  its  variable  Emission  of  Light  and 
Heat ;  with  Remarks  on  the  Use  that  may  possibly  be  drawn  from 
Solar  Observations.  By  William  Herschel,  LLJ),  FJi.S.  Head 
April  16,  1801.    [PAi/.  Trans.  1801,/?.  265.] 

The  principal  object  of  this  pi4>er  is  to  explore  the  eanses  or  sym- 
ptoms of  the  Tsriation  we  obsore  in  the  emission  of  light  and  heat 

from  the  sun. 

Considering  the  great  influence  of  the?e  ncrent?  on  most  of  the 
concerns  of  life,  it  is  scarcely  necessaiy  to  pulnt  nut  tliL  imj  ortance  of 
tlie  inquiry  :  not  that  any  discoveries  we  may  make  on  the  subject 
will  ever  enable  Lo  modify  their  operations,  but  that,  by  a  due 
knowledge  of  them,  we  may  be  guided  in  oor  own  proceedings,  in 
dtt  same  manner  as  we  frequently  are  by  the  meteorological  instm* 
awnts,  on  whose  combined  indications  we  have  been  taught  to  place 
a  certain  degree  of  confidence. 

In  order  to  obtain  as  intimate  a  knowledge  of  the  sun  as  that 
which  is  required  for  the  piirpo5=e  here  indicated,  it  is  obvious  that 
the  first  step  must  be  to  become  'veil  acquainted  with  all  the  phs- 
Domena  that  usually  apjiear  ou  its  surface  :  and  this  accordingly  u 
the  subject  of  the  hibt  pail  of  the  present  paper.  Dr.  Herschel  pre- 
mises his  reasons  for  siAs^tuting  a  new  set  of  names  for  those  of 
^wta,  nodei,  pennmbns,  fecul«,  and  lueuli,  hitherto  used  to  denote 
eerlain  appearances  on  die  sun.  Those  he  adopts  are,  openings,  flats» 
fidges,  nodnks,  cnmkles,  shallows,  dimples,  and  punctures. 
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The  following  definitiooa  of  these  new  tenns,  tog-etbcr  -with  the 
principal  circumstances  relating  to  those  apjx  araiiccs,  as  deduced 
from  a  loner  J^erics  of  obsen'ations,  will,  it  is  hoped,  suiiicicntly  indi- 
cate the  cuuteaUs  ol  tiii^  section.  Whoever  peruses  this  paper  must, 
however,  here  recollect  theft  Dr.  Herschel  has  long  coneidered  tbm 
mm  9B  an  opake  habitable  globe,  posseaaed  of  an  atmoephere  in 
which  luminous  doods,  ever  varying  in  form  and  dimensions,  are 
continually  floating,  and  pfoduce  the  a|ypeanuioes  of  which  the  fol- 
lowing is  an  enumeration. 

1.  OpeningSt  or  places  where  the  luminous  clouds  are  removed. — 
When  these  are  large,  they  have  generally  tiats  about  them  ;  and  tl)c 
small  ones  are  without  flats.  They  are  also  frequently  atteiuUd  by 
ridges  and  noduleib.  New  and  incipient  upeuingd  irequeully  break 
out  near  former  ooea;  and  tiiey  often  change  th&  figure,  ran  into 
each  other,  and  turn  into  shaUows,  or  other  appeaianoea  of  a  different 
description. 

3.  Flats. — ^These  are  described  as  pUmes  depressed  below  the  ge- 
neral or  brightest  surfiEure  of  the  sun,  or  places  from  whence  the  lu- 
minous solar  clouds  of  the  upper  regions  are  removed.  Their  thick- 
ness is  visible  at  the  cnln^es  of  the  openings  :  from  the  various  changes 
tlit  y  undergo,  it  is  inferred  that  thev  are  occasioned  by  some  emana- 
tion, perhaps  an  elastic  gas,  coming  out  ui  the  opemngs,  wliich  by 
its  propelling  motion  drives  away  the  luminous  clouds  firom  the  place 
where  it  meets  with  the  least  resistance,  or  which  by  its  nature  dis- 
solves them  as  it  comes  up  to  them. 

3.  Ridges,  or  elevations  above  the  general  suifooe  of  the  luminous 
clouds  of  the  sun. — These  generally  accompany  opemngs,  and  often 
gather  and  disperse  alternately.  They  are  ascribed  to  some  elastic 
gas,  acting  below  the  luminous  clouds,  which  first  lifts  them  up,  and 
at  last  forces  itself  a  passage  through  them  by  throwing  them  aside. 

4.  Nodules. — These  are  small  but  highly  elevated  luminous  places. 
They  may  frequently  be  ridges  fore-raortened,  and  are  probably  in 
all  oases  piodueed  in  the  same  manner. 

5.  Crmikles. — ^These  consist  of  elevations  and  depressions,  which 
produce  a  mottled  appearance  that  often  spreads  over  the  whole  diak 
of  the  sun.  They  frequently  change  their  shape  and  situation,  taid 
may  perhaps  be  (occasioned  by  the  expansion  (jf  ridges  or  nodules. 

6.  The  darl<  parts  of  crankles  are  here  called  ^Shallows. — The  small 
ones  have  no  upenings ;  but  in  some  larger  ones  apertures  have  been 
perceived,  through  which  the  opake  part  of  the  sun  was  discernible. 
They  are  thought  to  be  of  the  same  nature  aa  flats«  and  are  perhaps 
at  the  same  d^th  below  them  as  the  flats  are  bdow  Uie  genetal 
auifiu^e  of  the  son. 

7.  Dimples  are  small  depressions,  or  indentures,  and  often  coatma 
very  small  openint«».    They  differ  from  crankles  chiefly  in  size. 

8.  Lastly,  the  low  ])l;ices  of  dimples  are  called  Punctures.  These 
increase  sometimes,  aud  become  openings,  and  at  other  times  vaaish 
very  rapidly. 

Having  thus  enumerated,  according  to  his  new  nomenclaturei  the 


UiQiiized  by  Google 


51 


pltfHiomeiiA  from  which  he  derives  his  inferences  concerning  the  na- 

tiire  of  the  snn.  Dr.  Hcrschel  proceeds  next  to  treat  of  the  regions  o  f 
solar  r/ou'i'c  'Hif  point  he  here  principally  insists  upon,  i^.  that  the 
above-mentioned  appearances  are  wholly  incomi)HtIhle  with  the  hy- 
pothesis of  the  shilling  matter  of  the  ?un  heing  a  liquid,  or  ;ui  L-lastic 
lluid  of  an  atmo^heric  nature ;  ^mce,  by  the  lawii  of  iiydrostatics, 
aE  tiie  deprearions  would  be  initantly  filled  up.  and  the  elerations 
would  M  rapidly  snbeide.  The  opinion  he  edvances  ia,  that  this 
AipHiy  matter  exists  in  the  manner  of  empyreal,  lumimnu,  or  phoe- 
pboric  cloadB»  residing  in  the  higher  regions  of  the  solar  atmosphere. 
Of  these  he  assumes  two  different  regions,  or  a  double  stratum  of 
cloud.«,  whereof  the  lower,  viz.  that  which  i«  nearest  the  sun,  consists 
of  clouds  iet?s  bright  than  those  of  the  upper  stratum.  The  lower 
clouds  are  also  more  closely  connected,  while  the  upper  ont»  arc 
chiefly  detached  from  each  other,  and  permit  us  everywhere  to  see 
thraoi^  them. 

A  number  of  additional  observations  are  here  added ;  from  which 
it  is  inferred,  that  the  inferior  clouds  are  opake,  and  probably  not 

mlike  those  of  our  planet ;  and  that  their  light  is  only  the  umferm 
reflection  of  the  surrounding  superior,  self-luminous  region.  Tliese 
lower  clouds,  it  is  thoutrht,  com|»opc  whnt  t!u'  D'^rtor  rjills  fats;  and 
by  a  contrivance  here  described,  lie  demonstrates,  that  the  quantity 
of  reflected  M^ht  thev  trausiiiit  to  us  i.-*  to  that  of  tlie  superior  and 
aeil-iummuua  clouds  m  tiie  proportion  of  4G9  to  1000. 

By  the  same  process  he  proves  also  that,  adhering  to  the  same 
proportion*  the  quantity  of  lig^t  reflected  by  the  solid  body  of  the 
son  at  tiie  openings  is  represented  by  a  number  no  greater  than  seven. 
Speaking  of  the  planetary  clouds,  it  is  shown  of  what  eminent  service 
they  must  be  to  the  whole  solar  system  ;  since,  by  their  means,  nearly 
one  half  more  light  is  transmitted  to  us  from  the  sun  than  we  should 
receive  from  the  self-himinous  stratum  alone. 

In  a  section  on  the  solar  atmosphere,  after  showing  that  its  exist- 
ence cannot  be  denied, — since  the  cloudj>  could  not  be  kept  suspended 
in  the  mamser  in  which  they  are  without  an  elastic  atmospherical 
ftdd  to  bear  them  up, — reasons  are  assigned  why  this  atmosphere 
must  be  of  a  gicatar  extent,  of  considerable  density,  transparent*  and, 
liiBB  ours,  td^eet  to  agitations  by  winds  and  other  disturbing  causes. 

From  these  various  obserrations  and  inferences  is  next  derived  a 
theoretical  explanation  of  the  solar  phanomena  ;  wherein  the  manner 
is  described  in  which  all  the  abovc-mentif^ncd  appearances  on  the 
surface  of  the  sun  are  likely  to  be  generated :  alter  which  follows 
an  enumeration  of  the  signs  from  which  we  may  infer  a  deficiency  or 
aiaadaTi  cfhrniumtB  matter  m  the  saa.  Hie  former  of  these  are  a 
defidueney  of  empyrsal  douds,  of  openings,  and  of  ridges,  nodules, 
and  all  that  may  be  considered  as  prominences ;  whereas  the  oppo- 
site  appaacanosa  are  indications  of  increasing  light  and  heat,  llie 
Doctor  now  does  not  scniplc  to  as«crt  that  opening  with  great  flats, 
ridg^e^.  nodules,  and  crankles,  mar  induce  us  to  expect  a  copious 
emission  of  heat,  and  therefore  mild  seasons ;  and  that,  on  the  con- 
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traiy,  puncturei»  dimples,  and  a  poor  appearance  of  tiie  luminoue 

cloud?,  the  absence  of  ridges,  nodules,  lax^  openingB,  and  flnts,  de- 
note a  spare  emisaion  of  heat,  and  may  induce  UB  to  expect  severe 
seasons. 

Pursuing  this  last  idea,  Dr.  Herschel  subjoins,  at  the  end  of  his 
paper,  a  comparative  view  of  the  best  accounts  that  are  to  be  met 
ifith  of  the  appeanneee  of  tlie  son  at  particolMr  periods  as  far  back 
aa  die  nuddle  of  the  aefenteentii  century,  with  tbe  state  of  the  Bea>> 

eons  during  the  same  periods.  Of  tiie  latter,  tlie  beet  information 
could  only  be  gathered  from  the  state  of  vegetation,  particularly  of 
com,  of  the  price  of  which  regislers  liave  been  kept  many  years  back : 
and  though  this  price  be  by  no  means  an  accurate  criterion  of  the 
quantity  of  com  produced,  yet  it  is  recurred  to  as  the  least  objec- 
tionable that  could  be  obtained.  The  result  of  this  review  actually 
leads  to  the  conclusion,  that  the  price  of  wheat  has  constantly  risen 
during  tbe  time  the  sun  haa  been  without  spots ;  and  tbat  it  haa 
always  fiJlen  when  tiiOBe  spots  began  to  re-appear. 

The  Doctor  seems  aware  of  some  fallacy  in  this  mode  of  argumen* 
tation ;  but  he  adds  some  hints  by  wMck  several  ol  the  olgectiona 
Blight,  he  thinks*  be  obviated. 

Ohservations  on  the  Structure,  and  Mode  of  Crotrth,  of  the  grinding 
Teeth  of  the  Wild  Boar,  and  Animal  incogniium.     By  Everard 
Home.  Esq.  F,R.S.    Read  May  7,  liK)l.    iPhii,  Traiu.  1801, 
p.  319.] 

The  author  on  a  former  occasion  laid  before  the  Society  an  account 
of  certain  peculiaritie?  in  the  growth  of  the  grindinp^  teeth  of  the 
Sua  apthiopicus,  and  pointed  out  the  similarity  of  their  structure  to 
that  ot  the  elej)hant.  Having  since  discovered  that  a  like  resemblance 
extendi^  alao  to  the  dentition  of  the  wild  boar,  though  in  a  less  de- 
gree, and  at  a  later  period  of  life,  be  ja  pleaaed  to  communicate  to 
3ie  Society,  in  his  piesent  paper,  some  IbrUier  remarin  on  this  cu- 
rious subject. 

We  here  learn,  that  in  tiie  species  of  the  Sus,  the  first  or  tempo- 
rary grinder?  are  alxtccn  in  number;  "viz.  four  in  each  ^^idc  of  the 
npper,  and  as  many  m  the  under  jaw  ;  that  tlie^e  arc  ^licd  in  the  usual 
manner;  and  that  their  places  are  supplied  by  laru;er  teeth,  rising 
frum  the  substance  of  the  jaw,  immediately  under  the  old  ones ; 
that  before  these  first  teeth  are  shed,  one  of  the  more  permanent 
ffrindem  is  fbnned  in  the  posterior  part  of  each  jaw,  which,  although 
It  be  in  its  place  with  the  first  set,  is  yet  to  be  considered  as  bdong- 
ing  to  the  second ;  that  besides  these  five  teeth,  the  rudiments  of  a 
sixth  are  formed  in  each  jaw,  which  afterwards  grows  larger  than  the 
preceding  (mc?».  the  jaw  increasing  in  size,  so  as  to  make  room  for 
this  as  the  posterior  grinder;  that  this  tooth,  whenptrfect,  is  (h)uhle 
the  size  of  the  other  grinders,  its  masticatiiie^  surface  havings  eight 
fangs,  so  that  it  very  much  resembles  two  large  grinduig  teetii  iii- 
coipacated  into  one ;  that,  in  time,  die  rudiments  of  a  seventh  tooth 
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appear  to  Moh  jtw,  but  that  the  further  progrefls  of  these  oonM  not 

be  ob««rTed,  none  of  the  specimenB  the  author  has  had  oppoftnnitiM 
olinifiectiiig,  appearine^  to  be  more  than  seven  years  old. 

Mr.  Home  proceeds  next  to  observe,  that  the  elephant,  the  Sua 
Kthiopicus,  and  the  \^  ihJ  boar,  arc  the  onlv  recent  aniuials  in  which 
he  has  hitherto  met  with  so  extensive  a  masticating  surface  of  the 
grinding  teeth ;  the  human  species  only  excepted,  in  wkack  the  mode 
of  dentitifm  is  eoiBewlieft  die  aaiM  princ^ 
hoar,  with  this  difference,  that  the  hindmnat  teetfa»  called,  firom  the 
lite  period  of  life  at  which  they  cut  the  gum,  Dentes  Sapienttv,  do 
not  exceed  the  others  in  size,  and  have  often  not  sufficient  room  in 
the  jaw  to  come  into  their  regular  pkre.  A  conjecture  is  hence  de- 
riTcd,  that  when  the  period  of  man  s  life  was  lonrrcr  than  it  i?  at 
present,  the  growth  of  the  p(jsteri(jr  part  of  the  jaw  was  continued 
fui  a  greater  length  uf  time,  no  an  nut  only  to  maice  room  lot  the 
preetat,  but  perlmps  also  to  admit  of  a  sooceesion  of  a  still  greater 
mnhef'  of  additional  grinden. 

Upon  comparing  the  grinders  of  the  boar  wiA  tibe  lavge  ibaril 
teeth  found  on  the  banks  of  the  Ohio,  they  were  foond  ao  much  alike, 
both  in  their  external  appearance  and  internal  structure,  as  to  render 
it  more  than  probable  that  they  are  teeth  of  the  same  kind,  only  dif- 
fering in  size.  Not  ?j  liowevcr.  tliose  of  the  fossil  skeleton  some 
time  since  found  in  South  America,  and  described  by  M.  Cuvier. 
These  were  iu und  no  uuiike  tiiude  oi  the  buar,  or  the  above- meu- 
tiooed  inoognitiimt  ss  to  Icavo  no  doubt  of  its  being  an  snimal  of  a 
diCcveoit  ge&os* 

Fnm  w/t  progreerin  node  of  dentttioa  above  described,  it  is  in- 
fenredv  that  the  animals  to  which  it  appears  to  be  peculiar,  have  by 
nature  been  intended  for  great  longevity.  This  we  know  to  be  the 
case  in  the  elephant :  and  though  opportunities  have  not  yet  offered 
for  aiscertaimnp  the  term  of  life  of  the  wild  boar,  >  juk-  quotations 
from  ancient  authors  are  here  adduced,  which  indicate  that  lanus  of 
enormous  size  have  ut  diifereut  times  esdsted ;  whence  the  prol>a<' 
bHity  is  infened  tiiat  their  bulk  must  have  been  the  growth  of  mmf 
yens. 

Atcmd  ^  mm  Biqterimmi$  on  tke  A$eeni  tf  the  Sap  in  TVees.  In  « 
LetUr  from  Thomas  Andrew  Knight,  Esq.  to  the  Right  Hon.  Sir 
Joseph  Banks,  Bart.  KM.  PJt.S.  Read  May  t4,  180L  IPhU. 
TWm.  1801,  ji.  833.] 

The  author  prefiices  his  paper  by  declaring  that  the  cause  of  the 
saeent  of  tbe  sap  in  trees  appearing  to  him  not  to  have  been  aa  yet 
istisfiMtorily  aecooatad  for,  he  resolved  to  enter  on  an  experimental 
inquiry  on  the  subject ;  and  that  having  met  with  some  facts  of  which 
be  had  found  no  mention  in  any  author,  he  flattered  himieif  an  account 
of  them  might  not  be  unacce]  )Uililc  to  the  Society. 

The  first  experiments  were  n^idc  with  a  view  to  deteruiine  whether 
the  sap  does  actually,  as  has  been  thought  by  some.  aticenU  along 


Digitized  by  Google 


the  bark.  For  this  puipose,  rircuiar  incisions  -^vcre  made  round  a 
nuriibc  r  of  young  healthy  troct*.  and  the  baik  removed  for  the  space 
ot  about  half  an  iiich,  or  more,  of  the  whole  circumference.  This,  it 
waa  found,  by  no  means  impeded  tlie  growth  of  tlie  upper  part  of  the 
tree  i  but,  on  the  other  hand,  the  purt  of  the  stem  below  the  indflon 
acaicely  grew  at  all,  and  in  time  even  aeemed  to  wither.  FVom  the 
whole  of  thia  investigation  it  seems  probable,  that  the  current  of  ap 
which  adds  the  annual  layers  of  wood  to  the  stem,  so  far  from 
ascendin/^,  actually  descends  from  the  young  branches  and  leaves 
through  the  bark.  The  branches  and  leaves  which  supply  this  fluid 
became  )ience  the  next  objects  of  the  inquiry. 

The  conjecture  just  now  mentioned  was  here  coidirmed  by  the 
circumstance,  that  when  a  branch  or  leaf  was  left  between  two  dr* 
cular  incisions,  it  continued  to  receive  its  nourishment  as  usual ;  and 
the  bark  under  it  gave  evident  marics  of  increasing  vegetation,  while 
that  above  was  not  only  stationary,  but  seemed  even  to  decay. 

It  became  now  necessary  to  investigate  by  what  channels  leaves 
receive  their  nourishracnt.  Some  annual  shoots  were  cut  from  trees, 
and  ])laced  in  a  coloured  infusion.  Although  tins  fluid,  it  ub- 
sen  ed.  certainly  rose  into  the  leaves,  yet  neither  the  bark  nor  the 
medulla  was  sensibly  tinged  by  it ;  but  m  Lhc  centre  ui  the  btalks 
of  the  leaves  were  found  several  bundles  of  tubes  which  had  been 
manifestly  coloured,  and  must  hence  have  been  the  channels  of  com- 
munication. These  tubes  were  suirounded  by  others,  which,  being 
traced  downwards,  were  found  to  enter  the  inner  bark,  and  by  no 
means  to  communicate  with  the  tubes  of  the  wood  :  these  being 
colourless,  it  may  reasonably  be  concluded  tlmt  they  convey  a  dif- 
ferent fluid  from  tliat  which  a.scends  into  the  leaf. 

'i'u  the  former,  or  internal  tubes,  whicli  had  not  yet  been  distin- 
guished by  any  name,  the  author  thinks  ht  to  assign  the  appellation 
of  Central  Veasels.  He  then  mentions  certain  spiral  tubes  which 
are  everywhere  appendent  to  these  vessels,  and  seem  to  proceed 
from  the  aides  of  Uie  medulla  to  the  leaf- stalk.  Particular  attention 
is  then  paid  to  the  action  of  the  medulla.  By  extracting  parts  of  it 
out  of  the  stems  of  trees,  so  as  completely  to  interrupt  its  continuity^ 
it  was  ])rovcd  beyond  a  doubt  that  it  is  nowise  necessary  for  the  pro- 
gression of  the  sap.  the  tree  growing  equally,  whether  this  marrow 
be  or  be  not  continued. 

The  next  set  of  experiments  relates  to  the  fructification :  and  here 
central  tubes  were  likewise  found  in  the  fruit-stalks,  which,  there  is 
reason  to  think,  are  the  nourishing  ducts  of  those  productions. 
Many  curious  circumstances  are  here  mentioned  concerning  the  in- 
ternal organization  and  mode  of  nutrition  of  certain  fruits,  such  as 
apples  and  ])<'fir'^.  for  which,  ns  well  as  for  seveml  observations  on 
the  error  of  those  who  have  ascribed  the  ascc  nt  oi  the  sap  to  capil- 
lar}' tubes,  or  to  the  .«olc  aprcncv  ot"  heat,  we  must  refer  to  the  paper, 
in  order  to  hasten  to  the  part  lu  w  hich  the  author  points  out  an  agent 
to  which  he  thinks  the  mechanical  propelling  force  required  may  be 
reasonahiy  ascribed. 
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In  iH  kuds  of  wood,  he  Mtys,  there  are  two  ioita  of  grain*'— the 
fidse  or  basCaid.  and  the  true  or  silver  grain.  The  fonner  conauts  of 

the  concentric  drdea  which  mark  the  annual  increase  of  the  tree ; 
and  the  latter  is  composed  of  thin  laminie,  diverging  in  every  direc- 
tion from  the  medulla  to  the  bark,  with  different  degree?  of  adhesion 
to  earh  otlier  at  different  seasons,  and  lying  between  and  pressing 
on  the  sap-vcssels  of  the  alliurnum. 

If  these  laminae  ore  expansible  under  various  changes  of  tempera- 
tare,  or  from  any  other  eanae  arising  from  the  powers  of  vegetable 
life»  our  author  cooceifea  that  they  are  as  weQ  placed  as  is  poanhle 
to  propel  the  tap  to  the  extremitiea  of  the  branches.  That  diey  are 
affected  by  tiie  changes  of  temperature  in  the  air  is  proved  by  the 
effects  of  these  changes  on  them  even  at^r  the  tree  is  dead,  as  in 
the  instance  of  boards,  which  warp  more  or  lc?«.  accordinfr  to  the 
direction  of  thi?  rmin  :  and  other  instances  arc  civen  of  the  eiiccta 
of  solar  heat  on  ditierent  parts  of  plants,  wliich  materially  favour  tliis 
assertion. 

The  general  conclusions  derived  from  these  experiments  are,  That 
die  tabes  of  the  albomum,  acted  upon  by  the  agency  of  the  silver 
grain,  are  in  fret  the  channels  which,  eitendingiirom  tiie  extremities 

of  the  roots  to  the  points  of  the  annual  shoots,  convey  the  nutricious 
juices  to  tlie  base  of  the  buds,  and  in  the  soft  and  succulent  part  of 
the  annual  shoot,  where  the  albiirmim  with  the  silver  grain  ceases 
to  act,  and  where  comm'  lu  c^  the  action  of  tlic  central  vessels,  with 
their  appcntijiges  the  sjiirai  tubes; — that  having  through  these  reached 
the  end  of  the  leaves,  the  sap  undergoes  a  change,  perhaps  from  the 
actioii  of  the  atmosphere,  and  is  then  brought  back  again  through 
the  external  vesseb  of  the  leaf<-stalks  to  the  bark,  which  conveys  it 
to  every  part  of  the  tree,  and  ultimately  contributes  to  its  growth. 

In  speaking  of  the  use  of  the  medulla,  the  author  assigns  his 
reason"  for  considering  it  as  a  reservoir  of  moisture,  which  it  occa- 
sionally imparts  to  the  h  ;ivrs  and  fruit  Uirough  the  central  vessels, 
and  which  these  organ*  must  often  stand  in  need  of,  as  they  cannot, 
like  animals,  resort  to  the  brook  ur  shade.  The  heart  or  culoured 
wood  of  the  trees  he  considers  as  the  bones  in  the  animal  oeconomy, 
being  intended  to  support  them  against  the  effects  of  winds  and 
other  destructive  agents;  and,  aecoraingly,  it  is  not  found  in  roots 
or  tender  shoots,  hut  is  only  formed  when  the  vegetable  has  acquired 
a  bdk  whidi  renders  such  a  structure  necessary. 

Addiiional  ObservaHons  tending  to  investignte  the  Sijmploms  of  the 
variable  Kmhaion  of  the  Light  and  Ifcnt  of  (he  Sun  ;  vifh  Trials  fo 
set  ffsiffr  darkening  G/asse.^,  hy  fransmittitig  the  Soinr  Rn>/s  lfiri,v(jk 
hi'pii'h  .  and  a  few  Remarks  to  remuce  Objections  thai  might  he 
made  against  some  of  the  Arguments  contained  in  the  former  Paper, 

By  William  Hcrschel,  LLJ).  F,R.S.  Bead  May  14. 1801.  IPhU. 
Drmu,  354.] 

Thi-^  may  he  cc^T-idcrcd  as  a  supj^leincnt  to  Hr.  Herschcl's  paper 
no  the  nature  ui  the  sun,  lately  read  to  the  bociety,  and  conusCt 
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chiefly  of  a  continuation  of  his  observationB  on  the  appeannoet  of 
that  body  from  the  2nd  of  March  to  the  3rd  of  May  last. 

Conceiving  that  there  might  be  some  advantage  in  g^etting-  rid  of 
the  darkening  glasses  in  viewing  the  8im«  lie  was  led  tu  ^fubstitute  for 
them  various  liquors,  such  as  spirits  of  wine,  port  wine,  ink  dilated 
with  water,  a  aolutioii  of  gieen  vitriol  with  a  email  proportion  of 
tincture  of  gaUs,  and  even  plain  water ;  which  latter  he  found  kecpa 
off  the  heat  so  effectually,  that  the  brighteat  aim  may  he  viewed  aome 
time  through  it  without  any  inconvenience. 

Through  diluted  ink,  the  image  of  the  sun  appeared  as  white  as 
snow ;  and  when  the  liquor  was  «till  more  diluted,  tlic  sun  was  of  a 
purple  hue,  while  tlie  objects  on  its  surface  continued  as  distinct  as 
when  seen  through  any  other  medium.  From  these  observations  the 
antiunr  infeit  that  llie  ooatinuanoe  of  the  symptoma  vdiieh  in  hia 
foimer  paper  he  ooniidered  aa  fimmraUe  to  the  ooiuoiia  frmiiainn  of 
li^t  and  heat  from  tim  aim,  are  sufficiently  veiiied«  and  that  by 
comparing  these  phsenomena  with  the  coffeeponding  mildnesa  of  tlui 
season,  his  argTiment?  re?«pertinn;  the  connexion  between  them  and 
the  temperature  of  our  atmosphere  acquire  no  smaU  degree  of  pro- 
bability. 

Being  well  aware  that  the  price  of  wheat  which  he  adopted  in  his 
former  paper  as  a  criterion  of  the  seasons  is  liable  to  some  objectionB, 
the  antiior  dediea  here  to  be  imdeistood,  that  his  intention  waa 
merely  to  compare  die  astronomical  friet  of  the  variahle  emission  of 
tiie  son's  rays  with  the  obvious  symptoms  corresponding  vrith  that 
circumstance ;  leaving  it  to  others  to  apply  the  subject  to  such  use- 
ful neconomical  purposes  as  may  be  found  to  have  any  relation  to 
them ;  at  any  rate,  he  cannot  reimquish  the  hope  that  astronomy  wdl 
ultimately  supply  u;^  with  the  means  of  deriving  certain  prognostics 
of  the  temperature  oi  tlie  seasons  from  accurate  observations  on  the 
quantity  id  the  light  we  receive  from  the  aon. 

On  m  hi^^rovei  RifkeUng  CMSr.  Bf  Jtmej^  de  Mendoca  Rios,  Esq, 
F,R.8.   Read  June  4,  1801.    [Pkii.  TVoat.  1801,  363.] 

The  great  utility  of  Hadley's  quadrant  in  practical  astronomy,  and 
particularly  in  navigation,  has  given  rise  to  several  improvements  of 
that  valuable  instrument,  of  which  some  account  is  premised  in  the 
present  paper«  The  first  of  these  is  due  to  the  odebrated  Tobiaa 
Meyer,  who,  hy  completing  the  limb  of  the  sextant  into  a  whole 
circle,  and  adding  an  horizon  index,  enabled  us  to  repeat  tiie  dbaer- 
vations,  so  as  to  ascertain  the  double,  triple,  and  even  a  greater 
multiple  of  the  Hntrle?;  hy  which  mean?  the  terrors  of  division  or 
eccentricity'  in  the  iastrumi  nt  can  be  reduced  in  tiic  inverse  ratio  of 
the  repetition  ot  tiie  obj'crvutions,  so  as  to  arrive  at  any  degree  of 
appruximation  that  may  be  required. 

Some  imperfection  rtill  remaining  aa  to  the  manner  of  rendering 
the  glasses  parallel,  so  as  to  produce  the  exact  coincidence  of  tim 
images,  the  Chevalier  de  Borda  contrived  a  method  of  rendering  thia 
exact  parallelism  of  less  consequence,  by  suhstituting  the  immediatn 
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obMmlkm  of  the  angular  diatance  of  the  two  objeeta  to  tfiat  of  the 

coincidence  of  their  images  in  one  field.  In  his  instrument  the  te- 
lescope is  fixed  at  such  r  distance  from  the  centre  that  the  rays  of 
light  may  arrive  at  the  centre-glab?  both  trom  the  right  and  the  left: 
double  distances  and  cross  observations  arc  thus  easilv  obtained, 
which  eseeatiaiiy  correct  any  imperfection  in  the  construction  oi  the 

The  pecnliar  advantages  ol  tfaeaa  Smptovcmmta  bemg  dudlf  to 
afford  the  means  of  multipljring  tha  6ba«nnatioiiB  of  the  diatance  re* 
jailed*  Mr.  Mendoza  has  directed  his  attention  to  some  further  Im- 
provements, which  he  thought  might  be  deduced  from  the  same 

j  nnriple.  He  accordingly  favour?  tis  with  an  account  of  his  new 
redecting  circle,  of  which  a  distinct  idea  can  only  be  obtained  by  an 
inspection  of  the  three  accurate  delineations  which  accompany  his 
paper. 

One  of  the  additiona  is  a  compound  handle,  which  fSRcilitates  the 
holdiiii;  the  tnatntment  with  the  aame  eaae  in  every  diicctbn.  But 
tiie  duef  improvement  appean  to  be  a  divided  circle,  moving  round 
the  centre,  within,  and  close  to  the  graduated  limb,  and  capable  of 
being  alternately  attached  to  each  of  the  indexes.  This  the  author 
calls  the  Flying  Nonius ;  and  shows  how  in  every  direction  the  two 
divLsion«  may  be  made  to  exhibit  the  number  of  degrees  on  the  limb, 
and  ot  tlie  minute*  and  .seconds  on  the  fiyinc?  nonius.  The  manner 
in  particular  of  making  tiie  crossed  observatiua^,  by  cornice tuig  the 
lindb  and  the  noniiia  alternately  with  the  centre  and  horizon  indezaa, 
la  hcfe  folly  explained.  And  laatlf*  a  amall  graduated  aemicixde  la 
added  to  the  horizon  index.  Hie  nae  of  which  is  to  prepare  the  In* 
stmment  previous  to  an  observation,  so  as  to  facilitate  the  operatioil 
oi  banging  the  imagea  to  coincide  in  the  field  of  the  teleacope. 

OhBtrvations  and  Experiments  upon  Dr.  James'?  Powder;  with  a 
M^fhod  of  prejmring,  in  the  humid  Way,  a  similar  Subfffnnrf.  By 
Richard  Chencvix.  Esq.  F.R.S.  M.RJ.A,  Head  June  4.  1801, 
IPhil,  Trans.  1801,  ji.  375.] 

From  ^e  experiments  of  Dr.  Pearson  on  the  nature  of  Dr.  Jamea'a 
powder,  published  in  the  81st  volume  of  the  Philosophical  Transac- 
tions, our  niithor  infers  that  the  mode  in  which  it  is  prepared  is  far 
from  being  the  be^t  that  the  present  nnjirovecl  state  of  chemical 
knnwlcdij^e  might  atlurd  ;  the  use  of  fire  in  delicate  processcij.  wiiether 
anaiytical  or  synthetical,  being  in  general  thought  inferior  to  tliose 
paifarmed  In  tiie  hnmid  way. 

Una  powder,  we  are  told,  is  prepared  by  mixing  equal  quantitiea 
of  bone  shavinga  (or  phoephate  of  lime)  and  crude  antimony,  and 
^l^^^nifig  them  together  in  an  intenae  heat. 

Here  it  is  obsen-ed,  that  the  portion  of  oxide  of  antimony,  which 
is  not  volatilized  in  the  process,  becomes*  in  a  great  measure  int^oluble 
in  all  Hcid*»,  'llie  humid  process  which  Mr.  Chenevix  recommends 
as  prelcrabie  to  the  above,  consists  in  dissolving  together  or  separately^ 
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fn  the  len?t  possible  portion  of  muriatic  arid,  equal  parts  of  the  white 
oxide  of  antimony  and  phosphate  of  lime;  after  whicli,  ]K)uring  this 
K}lution  gradually  into  distilled  ^vater  previously  alkaiizated  by  a 
sufficient  quantity  of  ammonia,  a  wikitc  and  abuiidaut  precipitate  will 
be  produced,  which^  bdng  well  washed  and  dried,  ii  tiie  substitute 
he  propoeea  for  James's  powder.  A  few  obeenratioiia  are  added  on 
the  theory  of  this  comhlnatioii ;  as  also  an  assertion,  that  this  powder» 
administered  as  a  medicine,  perfectly  agreed  in  its  general  effects 
with  James's  powder,  and  the  pul\iB  antimonialis,  often  prescribed 
in  lieu  of  it,  with  this  advantage,  that  being  more  mild,  it  may  be 
p:iven  in  larger  doses,  without  producing  the  nausea  or  other  stimu- 
latuig  symptoms  that  usually  attend  it. 

Case  of  a  young  Gentleman,  who  recovered  his  Sight  when  seven  Years 
of  Age,  after  having  been  deprived  of  ii  by  Cataracts,  be/ore  he  was 
a  Year  old;  wUh  Rmnarht,  By  Mr,  James  Ware,  Smrg&m.  Cosi- 
mmikatid  if  Maxwell  Oarthshore.  M,D.  F,R.8,  Read  June  1 1» 
1801.    [PkU.  TYm.  ieOl,p.  882.] 

The  subject  of  this  case  was  the  son  of  a  clergyman  in  Somerset- 
shire, who  in  his  early  infancy  had  every  appearance  of  being  a 
healthy,  peitet  child  $  hut,  when  ahcnift  a  year  old,  was  aoeidentally 
oheerved  to  he  deprived  of  sight.  A  surgeon  in  the  country  pn>> 
nounced  that  he  had  a  complete  cataract  in  each  eye ;  and  Mr.  Ware, 
on  being  consulted,  did  not  hesitate  to  decide  that  the  only  cure 
would  he  the  removal  of  the  opaque  crystalline  humour ;  but  he 
added,  that  he  did  not  think  the  child  would  be  fit  for  the  operation 
until  he  was  at  least  thirteen  or  fourteen  years  ot  iige.  At  the  age 
of  seven,  however,  tlie  child's  parents  brought  him  to  London,  in 
order  to  enaUe  Mr.  Ware  to  foim  an  opinion  from  his  own  ohser* 
Yution.  A  recent  case,  in  which  this  eminent  operator  had  succeeded 
to  restore  sight  to  a  youth  about  fourteen  years  of  age,  without  ex- 
tracting the  cataract,  but  merely  by  making  a  large  puncture  in  the 
capsule,  so  as  to  hring  the  opake  crystalline  into  free  contact  with 
the  a(jucous  and  vitreous  humours,  havinj^  hiduccd  him  to  retract  his 
opinion  concerning  the  necessity  of  cxtractiiiL,'^  the  cataract,  he  pro- 
posed to  perform  the  above  opcraLiuu  immediately  on  one  of  the  eyes 
of  this  new  patient.  This  he  effected  without  giving  much  pain ;  and 
in  a  few  days  the  chiM  described  without  hesitation  all  the  ohjecta 
tint  were  set  before  hun. 

llie  author  now  draws  a  comparison  between  this  case  of  restored 
sight  and  those  described  by  Mr.  Chcscldcn  in  the  S^tli  volume  of 
tho  Philosophical  Tmnpartion'^ ;  nnti  finding  a  coneiderable  deviutiou 
in  tlic  result",  he  is  induced  to  lonn  several  conclusions,  which  difter 
matericdly  liom  those  of  his  predecessors.  These  are  bnctly,  I'hat 
when  children  are  bom  blind,  in  consequence  of  ha\'ing  cataracts  in 
their  eyes,  they  are  never  so  totally  deprived  of  aght  as  not  to  he 
able  to  distinguish  odours  :^that  they  have  likewise  some  percep- 
tion of  distances ;  and  that  hence,  when  they  recover  their  sight. 
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Huj  can  imoMdiately  form  bomc  judgement  both  of  colours  and  di- 
ttances,  and  even  of  the  outline  of  frtrongly  defined  objects. 

That  when  chiltlrcn  have  been  born  with  cataracts,  the  rn'stalline 
humour  has  generally  been  found,  either  ni  a  soft  or  a  huid  state ; 
and  that  in  these  cases,  if  tlie  capsule  he  simply  punctured  with  a 
coaching-needle,  there  is  reason  tu  expect  that  the  opaque  laatter 
win  Kxnier  or  later  be  abaorbed,  and  tbe  si^t  be  restorad,  and  tbat 
thoold  any  opacity  in  tbe  capsule  itself  render  this  operation  ineffec- 
Inal,  tlie  other,  tiz.  that  of  eztnbction,  may  still  be  recuned  to  witli 
crery  prospect  of  soccess. 

Lastly,  that  this  operation  of  couching  being  much  more  easy  than 
that  ut  extraction,  it  may  be  attempted  at  a  very  early  pericx!  ;  and 
that  thus  tlie  benefit  of  education  may  be  afforded  to  children  much 
sooner  than  if  they  were  to  wait  till  the  proper  ag-e  for  extraction. 

Mr.  Ware  acknowledges  in  a  note,  that  about  a  muntix  alter  the 
above  operation  be  conned  tiie  other  eye  of  bis  young  patient*  but 
that  ho  did  not  prove  equally  saocesiAil ;  this  he  asnibea  to  some 
opacitj  in  the  capsule,  which  was  incapable  of  being  absorbed.  The 
eye.  however,  he  adds,  remained  as  fit  as  ever  for  another  operation. 

A»  Accomnt  of  some  Galvanic  Combinations^  formed  by  the  Arrtmge^ 

mrnt  of  single  metuUic  Plates  and  Fluids^  analogous  to  the  new  Gal- 
vanic  Apparatus  of  Mr.  ^'olt^^.  /?v  Mr.  Mum])hrv  J)avv.  Lecturer 
on  Ckemii^try  in  the  Royal  Institulion.  Communicated  6y  Benjamin 
Count  of  Kumford.  V.P.R.S.  Read  June  18,  1801.  IPhiL  Trans. 
lSOl,p.  397.] 

Those  who  hnve  attended  to  the  latest  experiment'^  on  irnlvanism, 
wiU  recollect  that  the  combinations  hitherto  used  in  that  curious  pro- 
cess consist  of  a  pile  of  successive  p;iir>  oi  two  metals,  or  of  one  metal 
and  charcoal,  and  a  stratum  of  timd  between  each  pair ;  and  that  the 
agencies  of  these  combinationB  have  been  generally  ascribed  to  tbe 
oiDerent  powers  of  the  metals  to  conduct  electricity.  Our  author  in 
the  pieaent  paper  states  some  arguments  founded  on  experiments, 
from  which  it  appears  that  an  accumulation  of  galvanic  influence,  ex- 
actly similar  to  that  produced  in  the  al)ove- mentioned  pile,  may  be 
effected  by  the  arranircment  of  single  metallic  plates,  or  arcs,  between 
strata  of  different  fluids.  What  first  led  to  the  discovery  wft«  the 
obi^tfrvatiun  that  the  galvanic  effects  were  readily  paniuci  ti  \s  hLUthe 
metallic  pairs  were  alternated  with  acids  or  other  fluids  capable  of 
oridating  one  only  of  the  metals  of  the  aeries.  Double  plates,  for 
instance,  composed  of  alver  and  gold,  produced  galvanic  actbn  when 
placed  in  contact  in  the  common  order  with  cloths  moistened  in  di- 
luted nitric  add;  and  plates  of  copper  nn  i  sliver  when  nitrate  of 
mercury  was  used.  It  was  hence  inferred  that  galvanic  effects  mit^ht 
be  prcKluced  if  single 'metallic  plated  could  be  connected  t(>[rether  by 
dilferfiit  fluids,  in  such  u  manner  that  one  of  their  $;urlaecs  only 
thoyld  i.iidi-rgo  oxid  itiuu,  the  arrangement  in  other  respects  being 
reguhiily  progre^ivc. 
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Tlic  first  experiments  were  made  with  tin,  small  plates,  or  arcf ,  of 
which  were  made  to  alternate  with  acid  and  water.  About  twenty 
self  of  these  produce  a  j^vanic  battery,  in  which  the  wiJ^  from  the 
oxidating^  surface  of  the  plates  evolved  hydrog^en,  and  that  from  the 
nuu- oxidating  surface  (when  of  silver)  depo&itcd  oxide.  The  second 
•crict  coDiiitedol  pUte*  or  am,  of  mbm,  copper,  or  lead,  plaeed 
ikltmafeely  between  dotlie  tieeped  in  water,  eiid  ia  wlntioii  of  eiil- 
I^uret  of  potash.  The  efleelB  of  thie  oombination  were  minch  more 
perceptible  than  those  of  fhe  preceding.  And  a  still  more  pow^fiil 
battery  was  ohtalncd  by  using  metallic  substances  oxidable  in  fields, 
and  capable  of  acting  on  "obitions  of  sulphurets,  and  ronncctiug  liiem 
with  oxidritiiig  duids,  and  solutions  of  sulphurets  of  potash,  in  such 
a  TiKuiiit-r  iliat  the  opposite  sides  of  exery  plate  may  undergo  diffe- 
rent chemical  changes.  How  this  is  to  be  effected  is  here  explained 
at  length,  and  an  apparatiia.  oontrired  bf  Coont  Rmnlind,  ia  laaUy 
mentioiied,  Ibr  fisdlitating  lod  giving  permanency  to  the  atonate 
succession  of  the  different  aohatineea,  so  as  to  prevent,  partirailariy 
in  the  fluids,  the  intexfereace  with  each  otiier,  which  woohl  mated- 
ally  affect  the  results/ 

A  Continuation  of  the  Experimpnf9  ftnri  Obfervationf  on  fhe  Light 
which  is  spontanroftslif  emitted  from  various  Bodies*  :  xmh  scmr  Er- 
prrimcnts  and  Observations  on  Solar  fAqht,  when  imbififd  by  C  an- 
ion s  Phosphorus.  By  Nathaniel  Hulme,  M.D.  F.R.6.  and  A.S. 
Read  June  18,  1801.    [Phil.  Trans.  1801,  403.] 

A  short  description  is  here  premised  of  an  apparatn?  for  expo<!in£^ 
luminous  bodies  to  different  kinds  of  air,  which,  in  addition  to  tYie 
well-known  glas^  plaai  or  tube  inverted  in  water,  consists  in  h  ^mall 
s>taud,  to  the  top  of  wliich  the  luuuuoub  substance  is  hxed,  and  thua 
inserted  into  the  inverted  phial,  into  whieh  the  apeeiea  of  air  to  be 
employed  is  previously  let  up  to  the  quantity  of  ^raot  eight  onnoea* 

With  these  instniments  a  oo^ous  set  of  experimenta  haa  been 
made,  of  which  the  following  axe  the  principal  results. 

In  common  or  atmospherical  air,  all  the  objects  which  abound  with 
spontaneous  light  in  a  latent  state,  such  as  herrinETs,  mackerel,  &c., 
do  not  emit  it  when  deprived  of  life,  except  from  &ucii  parts  as  have 
})Len  bome  tune  in  contact  with  the  air.  Nor  does  the  blast  of  a  pair 
uf  bellows  increase  this  species  of  light,  as  it  does  that  which  pro- 
ceeds from  oombuatioo. 

Oxygen  gas  does  not  act  upon  this  Idndof  H^t  ao  aa  to  render  it 
much  more  vivid  than  atmospherical  air.  And  as  to  azotic  gas, 
which  is  incapable  of  supporting  light  from  comlrastion,  it  is  remark- 
able that  it  should  be  so  favourable  to  the  spontaneous  lic^ht  emitted 
from  certain  fishes,  aj?  to  preserve  its  existence  imd  briiiiancv  when 
inlInc^^■(  d  in  it,  while  it  prevents  the  flesh  of  herrings  and  mackerel 
from  becoming  lunuuuus,  and  exlmguiahes  the  light  proceeding  from 
lotten  wood« 

*  See        Tram,  for  1800,  p.  161. 
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Hjdrogai  m  gcnml  picmita  the  wniMioii  of  sponttaeoiii 
Ught,  and  also  extinguuhes  it  when  emitted ;  but  at  the  same  time 
it  does  not  Under  its  quick  lenval  when  the  subject  of  the  ezperi- 

ment  is  fL^in  exposed  to  the  action  of  atmo?j)hcrical  air. 

I'he  carbonic  acid  has  nl^o  an  extinguifihing  property  ;  but  m 
general  the  light  will  soon  return  if  the  subject  of  the  exjitriment  be 
replaced  in  the  open  air.  Hepatic  gas  extinguishes  spontaneous 
light  much  sooner  than  carbonic  acid  gas,  and  the  light  is  much 
longer  in  letnnung  when  the  aolgeet  is  egpoecd  in  atmiMpherie  air. 
ratanie  gas  preventi  the  emiarion  of  lif^t  e^ 
a  long  anbseqnent  cipoeure  to  common  air  cannot  restore  it.  A 
vacuum  suspends  the  emission  of  spontaneous  light,  hut  it  xetnnia 
immediately  on  the  re-admi«?*ion  of  air. 

A  few  experiment.'^  on  solar  li^ht,  when  imbibed  by  Canton's  jihos- 
phorui^,  ?Lre  here  i>ubjoint(l,  from  which  we  learn  in  general  that  tins 
light  is  subject  to  the  ^ame  laws  with  respect  to  the  miiuence  of  heat, 
and  oold,  as  the  spontaneous  light  of  fishes,  rotten  wood,  and  glow* 
wonns.  of  whidi  an  ample  account  is  contained  in  the  aistiior's  paper 
on  tlua  aolgecl^  alreadj  puUiahed  in  the  IVansaetioos. 

Experiments  on  the  Chemical  Production  and  Agency  of  EleetHeity. 
By  WiUlam  Hyde  WoUaston.  M,D.  iRead  June  S5» 

1801.    [PkU.  IHm».  IBOU  p.  427.] 

Hie  power  of  Professor  Volte's  pile  to  produce  galvanism  is  now 
smuiuecd  to  dqiend  on  tiie  disposition  of  one  of  the  metals  employed, 
to  he  oxidated  hy  the  fluid  interposed;  but  a  doubt  is  still  enter- 
tained whether  that  oxidation  depends  on  electricity  set  in  motion 

hy  the  contact  of  the  metal?,  or  whether  the  electricit}''  be  excited 
by  i?ome  chemical  action  of  the  guhstances  used.  The  experiments 
described  in  the  present  paper  seem  to  favour  tiie  latter  opinion, 
viz.  that  a  chemicEd  agency  is  the  cause  of  the  effects  produced. 

They  go  principally  to  prove  that  this  chemical  agency  of  common 
daotiidtj  is  the  same  as  the  power  excited  in  nofessor  Volte's 
siyeratos,  likewise  by  chemical  meens.  The  production  of  airs  by 
the  electric  pile  is  here  imitated,  and  even  the  appearance  of  two 
cunrents  is  produced,  by  occasioning  the  electricity  to  pass  by  fine 
points  of  communication  on  both  ?i(h  s  of  the  water  at  the  same  timep 
each  wire  yielding  both  hydrogen  and  oxyi^en  gas. 

It  is  also  observed,  that  in  the  same  munner  a.*  in  Professor  Volta's 
apparatiu*,  there  li*  manifestly  a  disposition  to  oxidate  on  tlie  positive 
iMie  alone ;  and  that  although  oxygen  gas  be  given  as  well  as  hydro* 
gm  by  the  negative  wire,  that  wire  is  never  perceptibly  oxidated ; 
while  the  positive  one,  when  of  silver,  uniformly  shovrs  a  stream  of 
oxide  proceeding  from  it.  Hiis  is  accounted  for  by  the  supposition 
that  the  difference  between  thef»e  two  effects  i«  owinp;'  to  the  {greater 
intentitv  nf  common  electricity  in  the  method  hitherto  eniplored  ; 
and  it  i'-  ultimately  inferred  that  galvanism  probably  differs  solely  in 
quantity  and  want  of  intensity  from  common  electricity. 
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P^ker  OUerwHimu  on  ike  EJ/tett  wkiek  tak§  pUtee  from  ike  De- 
HrntiUut  of  the  Menihrttna  Tifmpanx  of  the  Ear  ;  with  an  Accmmt  of 
an  Operation  for  the  Removal  ef  u  particular  Species  of  Det^meee* 

By  Mr.  A««tley  Cooper.  Commvnicntrfi  hy  Everard  Home. 
F,R,S.   Read  June  25, 1801.    IFhiL  Trans.  1801,  |».  435.] 

The  HMrmer  put- of  tlu»  paper  may  be  ooniidefed  w  a  oontmnatioo 
of  a  preceding  one  by  the  wine  author,  printed  In  the  laat  Tofame  of 
the  Philosophical  Tranractions,  and  containe  aa  enumeration  of  many 

more  facts  and  circumstances,  from  which  we  gather  that  an  aper- 
ture in  the  Membrana  'IVmpani  docs  not  ef««entially  dimini'^h  the 
power  of  the  enr,  and  that  even  a  complete  destructioil  of  that  mem- 
brane is  not  followed  hy  total  deafness. 

The  causes  by  which  it  may  be  injured  are  here  finliiei  inquired 
Into,  and  are  fewtd  diiefly  to  be  a  suppuiation  in  liie  Meatna  Audi* 
tonus,  and  any  kind  of  external  Tiolence ;  such  aa  hlowa  on  the  aide 
of  tiie  head*  the  fbicible  inliodiiction  of  esctnneona  aabstaacea  into 
the  ear,  &c. 

Mr.  Cooper  proceeds  next  to  describe  the  remedy  he  has,  in  con- 
sequence of  hi«  repeated  olT^cn  ations  that  an  aperture  in  the  Mem- 
brana Tympani  does  not  injure  tlie  ear,  thought  fit  to  apply  to  one 
particular  species  uf  deafness;  namely,  that  which  arim^s  from  an 
obstruction  in  the  Eustachian  tube.  After  enumerating  the  causes 
which  most  frequently  produce  these  ohatnictions,  such  as  colds, 
which  often  afiect  the  parts  oontiguoiis  to  the  orifice  of  this  tube, 
ulcers  in  the  throat,  extravasation  of  blood,  and  onoommon  stricturea 
in  the  tube,  the  author  proceeds  to  describe  his  operation,  which  con* 
.«=!«t'5  pimply  in  puncturing  the  raembrnnf^.  'with  very  little  pain  to  the 
patient,  and  with  instant  relief  to  the  disonit  r. 

Several  cases  are  descnbed  in  which  the  operation  has  proved  suc- 
cessful. 

The  criteria  are  next  mentioned  by  which  it  may  be  known  whether 
this  tube  be  closed  or  open :  and  lastly,  thoae  lands  of  deafiieae  are 
emunerated  in  which  the  operation  is  not  likely  to  produce  any  salu« 
tary  effect.  Hiese  are,  when  die  auditory  nerve  is  afifected ;  when 
there  is  any  alteration  in  the  contents  of  the  labyrinth ;  and  when 
in  general  any  derangement  takes  place  which  does  not  immediately 
affect  the  Eustachian  tube. 

The  Crooijian  Lecture,  On  the  Power  of  the  Eye  to  adjust  itself  to 
dij^'erent  DisianceSt  wlien  deprived  of  the  Crystalline  Lens.  Py 
Everard  Home.  Esq,  F.R,S.  Read  November  5,  1801.  [/'AiY. 
7Vaii».  1802,  p.  1.] 

Its  object  is  to  state  some  facts  and  obsen'ation«?  in  siijyport  of  an 
opinion  advanced  by  the  author  in  a  former  Lecture,  that  the  ad- 
justment of  the  eye  to  see  objects  at  different  distances  docs  not  de- 
pend upon  any  internal  changes  in  the  crystuiiuie  lens. 

Before  he  proceeds,  Mr.  Home  pays  a  due  tribute  of  praise  and 
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gratitude  to  ouir  hte  ingentouft  bfotlier,  Mr.  lUiiMidrn»  to  whom  he 
Mtys  he  ia  chiefly  indehted*  not  only  for  the  infonnatton  which  ww 

necessary  to  enable  him  to  prosecute  his  investigations  upon  the  sub' 
ject  of  vision,  but  also  the  zeal  which  influeooed  hie  early  exertions 
in  the  philosophical  career. 

The  opinion  here  alluded  to  was  brought  forward  in  Mr.  Home's 
Lecturv'  for  the  year  1794,  and  was  fouiidetl  u])on  exixjriments  wiuch 
Skiemeti  U>  prove  liiat  the  removal  0/  the  cryslaUme  lens  does  not  de- 
frive  tie  eye  0/ the  power  of  seeing  diithtetfy  at  djfirmU  HiUmcew, 

An  additional  case  ia  here  mentioned  olantan  who  had  a  cataiact 
extracted  from  each  ol  his  eyes,  and  yet  preserved  a  considerable 
tange  of  vision. 

In  the  Bakerian  Lecture  of  last  year,  Dr.  Young,  having  entered 
minutely  into  the  inquiry,  thought  himself  authorized  to  doubt  the 
above  inference  ;  nnd  in  order  to  insure  the  accuracy  of  the  ex- 
periments he  intended  to  make  on  the  subject,  he  conistructed  an 
optometer  upou  the  priiicipie  of  thut  of  Dr.  Porterheld,  by  which  he 
eoold  asoertain  the  difierent  focal  lengths,  and  hence  the  power  dP 
adjustment  of  every  eye.  Hie  result  of  his  experimenti  was,  that 
eyes  deprived  of  the  crystalline  lens  have  lost  their  power  of  adjust- 
ment. 

This  difference  of  results  induced  Mr.  Home  to  reconsider  the  sub- 
ject, and  having  sent  for  the  man  from  whose  eyes  he  had  last  ex- 
tracted the  catanict«,  he  repeated  the  experiments  with  Dr.  Young's 
optometer,  sumcwhut  i^iinpiitied  bv  leaving-  out  the  leti.i  which  was 
placed  before  tlic  eye.  With  tkisi  iiLstrumeiit  that  man  was  un- 
questkmaUy  found  to  have  distinct  vision  at  different  distances,  the 
nearest  focus  being  at  only  8'3  inches,  and  the  furthest  at  13*3  inches, 
while  with  Dr.  Young's  qitometer  he  could  never  observe  any  dif* 
ference  whatever. 

Besides  this  individual,  others,  whose  eyes  had  never  been  dis- 
ordered, tried  the  effcctf^  of  both  optometers  ;  and  it  should  seem, 
from  the  various  impressions  produced  upon  thera,  that  the  euutra- 
diction  in  the  above  results  depends  chiefly»  li  not  entuely,  on  the 
difference  of  the  instruments. 

The  Bakerian  Lecture.  On  the  Theory  of  Light  mtd  Coltmre.  By 
Unmaa  Young,  MM,  F.R,S,  Profiuor  of  IfatmnU  Phiio$ophy  m 
the  Royal  ImttUutkm.  Read  November,  13,  laoi,  [PAt/,  7Vm#. 
1803,  p.  13.] 

Although  the  mode,  much  practised  by  tiie  ancients,  of  accounting 
for  a  variety  of  phaenomena  by  a  preconceived  h]rpothesis,  be,  if  not 
iriioily  exploded,  at  least  greatly  disoountenanced  by  modem 
losophers ;  yet  it  must  be  owned  that  when  a  number  of  iacts  have 
beoK  collected  and  duly  ascertained,  it  cannot  but  be  conducive  to 
the  extension  of  knowledge,  to  arrange  them  under  certain  heads, 
tnd,  if  po«sible,  to  ascribe  them  to  some  general  cause ;  and  that 
with  mm  who  are  caadid  and  not  over-teaacious,  even  an  error  iu 
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mdi  ft  pnciediiig  may  often  be  tlie  niMiia  of  cli8itm|  som  ftntiicr 
inlbniiatuiii,  whidi  progreMMy  miy  tend  to  the  amncemcBt  of 

science.  The  inunoital  Newton  has  given  us  a  striking  example  of 
tfai*  in  his  Theoiy  of  lA^jblt,  which,  ihould       principle  he  assamed 

prove  iiltimntelv  erroneoti?,  his  inveftiji^Hon  and  luode  of  reasoning 
will  yet  remain  an  everiaating  monuiiR'nt:  of  cicutencss  and  lufrpnuity, 
which  it  is  likely  will  ever  be  found  the  bc^-t  source  of  infonaation  to 
those  who  shall  engage  in  this  delicate  branch  ut  imtural  philosophy. 

Under  this  impression,  Dr.  Young,  having  resolved  to  contemplate 
6ie  subject  of  hght  and  heat,  in  the  present  Lectare,  propoees  to  take 
a  genenl  survey  of  what  is  extant,  using  the  materials  which,  diiefly 
tiirough  Newton's  means,  are  now  at  hand,  and  at  die  same  time  to 
add  some  new  experiments  of  material  importance  in  the  investi- 
gation, in  hope?  thereby  to  establish  a  general  principle  which  may 
apply  to  all  tlie  ])ha:nomcna  lutlierto  discovered. 

The  Newtoiuaii  system  of  emanation,  tln^uwh  illustrated  in  so 
masterly  a  nuumer  by  its  author,  partly  on  account  of  the  stupen- 
dous velocity  it  implies,  has  been  ever  thought  liable  to  difficulties, 
which  could  not  be  satiaiaetorily  obviated.  Aecoidingly  anotber 
hypothesis,  namely,  that  of  an  ethereal  ihiid,  producing  its  effects 
either  by  an  undulatory  motion  or  by  a  continued  pressure,  had  been 
substituted  by  some,  without  however  entering  in  a  methodical  man- 
ner into  the  abstruse  disquisition  neee^snn'  to  o'^tabli^^h  their  theories. 
Thi-*  arduous  diM[uisition  our  author  cnc^es  m,  la  favour  of  the  un- 
duhiToi  y  system  ;  and  it  is  no  less  curious  than  sati.^t  if  ton*,  that,  in 
carctuiiy  ex-amiiiing  the  VTitings  of  Newton,  there  arc  abundance  of 
passages  wUch  prove  that  he  was  strongly  imj}rcsscd  with  ideas 
which  singularly  fevour  this  theory. 

In  the  lirst  part  of  the  Lecture,  our  author  enumerates  these  pas* 
sages,  and  adduces  them  in  support  of  the  three  following  hypotheses. 
1 .  That  a  luminiferous  ether,  rare  and  elastic  in  a  high  degree,  per- 
vades the  whole  universe.  2.  That  undulations  are  excited  in  this 
ether  whenever  a  body  becomes  luminous.  And,  3.  That  the  sen- 
sation of  ditl'erent  colours  depends  on  the  frequeney  of  vibiatious  ex- 
cited by  light  in  the  retina.  It  is  here  to  be  observed  that,  speaking 
of  the  motion  of  this  ether,  Newton  uses  the  term  vibration  insteaiS 
of  undulation,  which  two  woids  manifiBStly  convey  different  mean- 
ings, the  one  being  the  alternate  motion  of  a  pendulum,  and  the  other 
that  of  wav^  which  protrude  each  other.  It  is  likewise  obvious,  as 
to  the  motion  of  the  retina,  that  it  must  rather  be  of  the  vibratory 
than  of  the  undulatory  nature,  the  frequency  of  the  vibrations  depend- 
ing on  tlie  constitution  of  the  substance  limited  to  the  sensation  of 
colours. 

lliese  three  hypotheses,  which  may  be  called  essential,  are  here 
shown  to  be  literally  parts  of  the  more  complicated  Newtonian 
system.   But  a  fourth  is  now  advanced,  which  appears  diametrically 

opposite  to  that  of  Newton,  and  differs  in  some  mi  isurc  from  any 
that  has  been  hitherto  proposed  by  other  writers,  although  the  author 
does  not  consider  this  difivxence  as  affecting  in  any  degree  its  ad- 
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mis&ibility.  It  asaumeft  that  aU  m&terial  bodies  have  an  attraction 
for  the  ethereal  medium,  by  means  of  which  it  is  accumulated  witihn 
lhar  nbituiee*  and  te  a  mall  dlitasee  troand  them,  in  a  ttate  of 
gnatar  deonty.  but  not  of  greater  elaiticity. 

The  whole  theoiy  ie  now  applied  to  the  phaenomena,  in  Nine  PfO* 
peaitiona»  together  with  several  scholia  and  corollaries.  As  the  ai^- 
ment?  on  which  the  doctrine  rej«ts  cannot  be  abbrenated  without 
impajrint:  tluir  evidence,  we  must  mntent  ourselves  witli  merely 
enumerating  the  heads,  eddiiig,  however,  a  few  obsert^ations  which 
may  facilitate  the  undt  r^tiirulins:  of  the  main  object  of  the  inquiry. 

All  impulses,  says  the  author  in  the  First  Proposition,  are  propa- 
gated in  a  IwinogeiieoiiB  daatie  medimn»  with  an  djuable  velocity. 
The  truth  of  thia  tfaeotem  has  been  mathematicaUy  denumatiated  by 
farioos  writers,  the  actual  motion  being  oonaideied  aa  very  minute. 
Prop.  2.  An  undolatioa  conceived  to  originate  from  the  Tibimtion  of 
a  single  particle  must  expand  through  a  homogeneous  medium  in  a 
spherical  form,  but  with  different  quantities  of  motion  in  different 
parts.  Prop.  3.  A  portion  ot  a  spherical  undulation,  admitted  through 
'^n  aptrture  into  u  quiescent  medium,  will  proceed  to  be  further  pro- 
parted  recLihneaiiy  in  concentric  superficies,  terminated  laterally  by 
weak  and  inegidar  portiona  of  newiy-dirergmg  undnlaliQna.  The 
chief  pofpott  of  thia  bat  ftopoaitioii  ia  to  obviate  the  ohjectioo,  that 
if  light  were  the  effect  of  a  widely-expanded  ihiid  put  in  motion  by 
an  im|ailie,  it  would,  like  the  waves  of  water,  and  air  in  the  instance 
of  sound,  spread  laterally  from  the  original  direction  of  the  motion, 
and  agitate  the  contiguous  quiescent  medium  ;  by  which  means  wc 
oufifht  to  sec  object*  as  well  as  we  hear  sounds,  behind  an  ()])iique 
body.  It  is  here  rJleped  that,  according  to  Newton'f  own  worde, 
iiounda  diverge  much  ie:^:^  than  the  waves  ui    aler,  the  atr  being  more 

very  rare  lominooa  medinm,  after 
ila  nadnlationa  hare  paiaed  by  an  opaque  aubetance*  they  will  indeed 
diferge  a  little  from  their  first  direction,  but  this  in  so  small  a  de- 
gree aa  to  be  almost  imperceptible ;  whereas  the  loss  of  even  thia 
small  degree  of  impulse  will  mfike  the  progressive  nndulatory  berim 
appear  «=;onicwhat  contracted.  It  is  no  «mall  conhrmation  of  the 
theory,  tb.at  this  effect  perlectly  agree**  \\\ih  the  result  of  an  experi- 
ment mentioned  by  Sir  Isaac  Newton;  though,  having  adopted  a  dif- 
ferent principle,  he  used  it  rather  as  an  objection  to  the  undulatory 
syatem.  The  anbjeet  of  thia  l^opoaition  havuig  always  been  oon« 
aidered  as  the  moat  difficolt  pert  of  the  last-mentmned  syateni,  the 
author  has  taken  paitieular  pains  to  dear  it  as  much  aa  poseiblefioitt 
all  objectioiiB. 

The  mere  recital  of  the  enunciations  of  the  four  next  Propositions 
will  prob:i!)ly  enable  tho?c  at  ail  conversant  with  the  science  of  optics, 
tu  perceive  in  what  manner  the  author  means  to  explain,  according 
to  hba  theory,  the  important  phenomena  oi  Kei ruction.  Reflection,  and 
Colours.  They  are  stated  in  the  foUuwing  manner. — When  an  un- 
dnlation  arrives  at  a  soifaoe  which  is  the  limit  of  media  of  differsnt 
densiHes,  a  partial  reflection  rnkes  place,  pmporttonale  in  force  to 
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the  ditVei  ence  of  tlie  dtnsilic;*.  Tlu!»,  it  U  ihuught,  may  be  well  iilua- 
trated.  if  uut  demonstrated,  by  tlie  analogy  of  elastic  bodies  of  dif* 
ferent  sizes.  When  an  undulation  is  tnnniiitted  through  a  surface 
tenninatinff  difierent  media,  it  ptooeeds  in  such  a  direetion  that 
the  sines  of  the  angles  of  inddence  and  refinsetion  an  in  the  constant 
la^o  of  the  velocity  of  propagation  in  the  two  media.  When  an 
undulation  falls  on  the  surfiace  of  a  rarer  medium  so  obliquely  that  it 
cannot  be  regularly  refracted,  it  !=  totally  retlortcfl  nt  an  angle  or|Mal 
to  that  of  its  incidence.  And  if  equi(li>i;int  undulation!?  be  supptiscd 
to  pafeb  thriui^li  a  medium  of  which  the  parts  arc  suv^ceptible  of  per- 
manent vil)rutions  somewhat  slower  than  the  undulations,  their  ve- 
locitf  wiU  he  some^at  lessened  by  this  vibratory  tendency;  and  the 
more  so  in  the  same  medium,  the  more  frequent  the  undulations.  If 
we  ascribe  the  sensation  of  colours  to  the  different  velocities  of  the 
coloured  beams  or  undulations,  this  last  Proposition  will  afford  a  so- 
lution to  the  pha'nomcna  of  disper?*ion  according  to  the  new  system. 

W^en  two  undulations  from  different  orii^ins  roinr-ide  either  per- 
fectly or  very  nearly,  in  direction,  their  joint  etiect  is  a  combination 
of  the  motions  belonging  to  each.  This  is  the  Eighth  Proposition, 
which,  at  hrst  sight,  appears  so  consistent  with  the  most  obviousi 
mechanical  principles,  as  scarcely  to  need  any  illustration ;  yet  ita 
extensive  utili^  in  explaining  the  phmomena  of  odours  renders  it 
perhaps  the  most  important  in  the  lecture.  In  a  first  corollary  the 
author  treats  of  the  colours  of  striated  surfiEUies,  where,  after  showing 
in  what  manner  these  depend  on  the  breadth  of  the  undulations  in 
pjTi|K>rtion  to  the  distance  and  position  of  minute  surftices,  it  i«  shown 
from  original  experiments  in  whut  maimer  thl«  rirrumstanrc  ntfords 
a  very  «trong  contirmation  o(  the  theory .  But  a  still  more  interesting 
coincidence  is  i>hown  in  the  second  and  tlard  corollaries,  which  treat 
of  the  colours  of  thin  plates,  and  of  thick  plates.  It  is  here  explained 
by  what  means  the  breadth  and  duration  of  the  respective  undulations 
may  be  deduced  from  Newton's  measures  of  the  tiiicknesses  reflect* 
ing  diiierent  colours ;  and  the  law  of  variation  of  colour,  in  eonse- 
quence  of  the  change  of  ()!)liquity,  which  is  very  embarrassing  on  every 
other  supposition,  anri  had  never  been  reduced  to  rpv  nnHloirv-,  is  re- 
ferred to  a  s*impk'  and  necessary  conseqiu nee  of  the  author  -  theory. 

The  whole  visible  ejiectrum  being  estimated  to  be  comprisetl  within 
the  ratio  of  3  to  5,  the  undulationn  of  red,  yellow  aud  blue  appear  tu 
be  related  to  each  other  in  magnitude  as  the  numbers  8,  7,  and  6. 
On  these  data  a  table  is  constructed,  showing  for  each  primitive 
colour,  and  the  intermediate  ones  between  each  pair  of  Uiem;  1. 
The  length  of  an  undulation  in  part?  of  an  inch  in  air.  2.  llie  num- 
ber of  undulations  in  an  inch.  And  3.  The  number  of  undulations 
in  a  second.  All  these  number?  riLrreeing  accurately  with  the  phse- 
nomena,  will  probably  be  considered  a.**  a  stronn-  evidence  in  favour 
of  the  theory.  'ITie  appearances  of  colours  lu  lutiected  light  are  like- 
wise  explained  in  a  subsequent  corollary. 

The  last  Proposition  may  be  considered  as  the  general  result  of  the 
whole  invest^tioni  in  consequence  of  which.  Dr.  Young  thinks  him- 
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self  authorized  to  assert,  without  betttafaon,  that  nuUaat  light  con- 
sists in  undulations  of  the  luminiferous  ?pthpr.  The  general  infer- 
ences he  draws  from  Kis  arf^iinu  iits  are,  that  if  clearly  granted  by 
Newton  that  there  are  undiilations,  although  he  denies  that  they 
constitute  light ;  and  that  it  being  shown  in  the  three  hrst  corolla- 
lin  €f  the  Eighth  Proposition,  that  all  cases  of  the  increase  or  dimi- 
nntiaai  of  li^t  are  deuly  refenUe  to  an  ioerease  or  dioiiiiiitioii  of 
each  undulations,  and  tiiat  all  Obit  afleetiona  to  which  tlie  imdalationa 
woold  be  liable  are  distinctly  visible  in  the  phcenomana  of  light,  it 
maj  thereimre  be  very  logicaUy  inferred  that  the  tmdolations  axe 
light. 

nr.  Youno:  proceeds  tf)  attempt  the  removal  of  some  apparent  dif- 
ficulties in  the  ^vftem  which  he  has  adopted;  and  concludes  with  a 
summary  comparison  of  light  with  heat,  which  he  supposes  to  differ 
from  it  only  in  the  magnitude  and  frequency  of  its  undulations  or 
▼ibntioiis* 

Am  Analysis  of  a  wttmrai  Swhitance  fnm  North  Amenea,  emitaimHg 
m  Metal  iiiktrio  unkiwMm,  Bw  Charles  Hatehett,  E9f.  F.Jt.S. 
Read  November  26,  1801.    [Pkil.  Thau.  1802,  p.  49.] 

This  substance,  which  wiis  lately  lound  amon^  the  minerals  in  the 
British  Museum,  appears  by  an  entry  in  Sir  Hans  Sloane's  Cata- 
logue, to  haite  been  sent  to  nim  with  various  spedmens  of  iron  ares» 
by  Mr.  Wintbiop  of  Masaachusetts,  whence  it  is  conjectured  that  it 
is  tiie  produce  of  that  pnmnce.  Its  resemblance  to  the  Siberian 
chromate  of  iron  first  attracted  Mr.  Hatchett's  notice.  It  is  of  a 
dark  brownish  cT^y ;  its  longitudinal  fmrnire  is  imperfectly  lamel* 
lated,  and  the  eross  fracture  shows  a  line  grain.  Its  lustre  is  vitre* 
ous ;  it  is  moderately  hard,  and  very  brittle. 

The  analysis  was  conducted  with  all  the  chemical  agents  usually 
applied  upon  those  occasions ;  and  the  whole  process  is  minutely  de- 
aoiOied  intiie  paper.  From  these  expetiments  we  learn  that  tius  ore 
oonsists  of  about  one  quarter  of  iron,  and  three  quartets  of  a  sub* 
stance  bitberto  unknown,  but  now  proved  to  be  of  a  metallic  nature, 
both  by  the  coloured  precipitate  which  it  forms  with  prussiate  of 
pota«b  nnd  with  tincture  nf  rrn\h,  and  by  the  colour  wliich  it  com- 
municates to  phosphate  of  anunonia,  or  rather  to  concrete  phosphoric 
acid  when  melted  with  it. 

From  the  experiments  made  with  the  blowpipe,  it  seems  to  be 
one  of  those  metallic  substances  idiicb  retain  oxygen  with  great  ob* 
atmacy.  and  are  therefore  of  difficult  solntioa.  Tliat  it  is  an  acidi* 
fable  metal  apiMais  ihnn  tbe  circumstanee  of  the  oxide  ton^^ 
paper  red,  expelling  carbonic  add,  and  foiming  combinations  with 
the  fixed  alkalies;  but  in  many  points  which  are  enumerated,  it  is 
manifestly  very  different  from  the  acidifiable  metals  hitherto  kno^^-n, 
such  as  arsenic,  tungsten,  molybdena,  and  chromiuBft,  and  it  appears 
to  differ  still  more  from  the  lately  dij»covered  metals  known  by  the 
names  of  uramum,  titanium,  and  tellurium. 
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The  iron  eontainod  in  this  ore  is  in  the  same  state  as  it  is  found 
in  W  ulfram,  namely,  hrown  oxide  ;  and  this  oxide  is  mineralized  by 
the  new  metallic  acid  in  the  same  manner  as  the  oxides  of  iron  and 
manganeie  utt  minmlued  by  the  timgstie  idd,  or  nllier  oxide. 
Semsl  fteti  wbksh  hm  wpptind  in  tlie  ooone  of  Has  iaveatigetioa 
seem  to  prove  that  this  new  metal  diffen  from  tungiten  and  tba 
other  acidifiable  metals  by  a  more  limited  extent  of  ^wiilufT"" ;  foot, 
unlike  these,  it  ?eems  to  be  incapable  of  retaining'oxyg^inlBcientte 
enable  the  total  quantit)^  to  combine  with  fixed  alkalies. 

All  that  can  be  said  at  present  as  to  the  uses  of  this  metal  is,  that 
an  olive-green  prussiate,  and  an  orange -coloured  gallate  they  yield, 
are  both  very  fine  colours,  which,  as  they  do  not  appear  to  fade  when 
czpotcd  to  ]|^t  end  air,  may  probably  be  employed  tritb  idtentage 
at  pigments.  The  author  lartly  hamda  a  eoijectiire,  that  eemal  of 
tlie  newly  discovered  metals  and  other  substances,  which  are  now 
considered  as  simple,  primitive,  and  distinct  bodies,  will,  upon  further 
examination,  turn  out  to  be  compounds.  Meanwhile  as  the  new 
metal  here  described  appears  hitherto  distinct  from  dl  the  others,  it 
cannot  but  be  expedient  to  distingniBh  it  by  a  proper  appellation ; 
and  the  least  objectionable  that  has  hitherto  occurred,  is  that  of  Co« 
Inmbium. 


A  Deacripticm  of  the  Anatomy  of  the  Omithorhynchua  paradoxus. 
By  Everard  Home.  Esq.  F.R^.  Read  December  17.  1801. 
IPhU,  Trans.  1802,  p.  67.] 

Two  specimens  of  this  curious  animal,  lately  brought  from  New 
South  Wales,  the  one  male  and  the  otiier  fernab*  and  both  loll 
grown  and  peifeet,  having  been  snbmitted  to  the  inspection  and 
close  examination  of  Mr.  Home,  by  Sir  Joseph  Banks,  this  gentle- 
man has  availed  himself  of  the  favourable  opportonity  to  draw  up  the 
full  account  of  all  that  is  hitherto  known  conceminp-  its  habits,  of  its 
external  appearance,  and  internal  structure  now  before  us. 

The  animal  has  hitherto  been  only  found  in  tlie  ^esh-water  lakes 
in  the  interior  parts  of  the  above-mentioned  countr)\  It  does  not 
swim  upon  the  snifsoe  of  the  water,  but  comes  up  occasionally  to 
broBidie.  It  chiefly  inhabits  the  banks  of  these  lakes,  and  is  snppoeed 
to  leed  in  the  mnddy  places  which  sunonndthem;  bat  the  psiticQler 
land  of  food  on  which  it  subsists  is  not  known. 

As  in  its  anatomical  structure  this  animal  diflfera  in  many  reflects 
from  other  quadmpeda,  those  who  interest  themselves  in  inquiries 
of  this  nature  will  be  gratified  to  find  in  this  paper  a  C4>mparative 
view  of  those  deviations ;  and  when  they  have  t^atisfied  themselves 
in  this  respect,  they  will  probably  allow  tliat  it  ib  long  since  facts  so 
aingHlAf  and  novd  have  Msn  brought  to  light  respecting  the  science 
of  compeiative  Anatomy.  Being  obliged,  as  is  usual  in  all  deso^ 
tm  communlcatioas  of  this  kind,  to  refer  to  the  paper  itself  for  an 
adequate  estimata  of  ts  merits,  we  shall  dwell  briefly  upoa  a  few  ol 
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the  most  strikiDg  peculiarities,  from  which  iome  idea  may  be  gathered 
of  the  importance  of  this  performance. 

Besides  four  grinding  teeth,  one  at  each  end  of  the  two  jaw»,  the 
mimal  has  two  small  pointed  homy  teeth  upon  the  projecting  part  ol 
poafeeiiar  portion  of  llie  tongue,  the  points  ol  which  are  directed 
teiraida.  Tliese,  it  is  thoue^  are  Intended  to  pvevent  the  food 
tan  being  ]Niihed  into  the  nnces  during  the  process  of  naitication; 
and  such  have  as  yet  been  obserred  in  no  animal  exoept  the  fla> 
min^,  which  hat  n  mw  ol  similar  anall  teeth  at  cadi  side  of  the 

tongne. 

The  fifth  pair  of  nerves,  which  supplies  the  muscles  of  the  face, 
and  extend  to  the  membrane  that  covers  the  bills,  were  found  un- 
commonly large ;  whence  it  is  inferred  that  probably  the  sensibility  of 
liia  dtfarant^iti  ol  Hiia  1^  is  fery  great,  and  that  being  capable 
ol  niee  diacnmination  in  its  feeling,  it  answeia  in  some  rejects  the 
purposes  ol  a  hand. 

A  striking  pecnhaiity  is  observed  in  the  atmetufa  ol  the  bonea  ol 
the  chest.  TTie  scapulae,  which  are  of  an  uncommon  shape,  are  not 
connected  with  the  chest,  but  with  a  hone  placed  above  the  sternum, 
the  upper  part  of  which  answers  the  purpose  of  clavicles.  The  car- 
tilages also  of  the  ribs  are  not  placed  next  the  sternum  but  between 
two  portions,  and  about  the  middle  of  each  rib  :  and  the  false  ribs 
hnne  tlieir  eutilagea  teiminated  by  thin  bony  scales*  which  slide  on 
one  anoliier  in  the  motions  ol  the  cheat  From  tins  singular  con- 
itraction,  it  appears  that  the  eapaeity  of  the  chest  can  undergo  a  very 
eonaderable  degree  of  contraction  and  dilatation. 

On  each  of  the  hind  legs  of  the  male,  at  the  settinc^  on  of  the 
heel,  is  a  crooked,  stronfr.  sharp-pointed  spur,  which  is  retractile,  but 
may  be  considerably  extended.  Its  um?  is  conjectured  to  be  the  con- 
fining  the  female  in  the  act  of  copulation  :  but  in  nothing,  perhaps, 
does  this  animnl  differ  more  from  the  other  quadrupeds  than  in  the 
parts  ol  generation-  Eitemally  tfam  ia  no  appearance  ol  these 
organa  in  ettiwraeai,  tiie  orifieaoltiie  anus  being  a  common  opening 
to  the  rectum  and  prepuce  in  tiie  male,  and  to  the  rectum  and  Tsginn 
in  tim  female«  testicles  are  situated  in  the  cavity  of  the  abido- 
men,  theglans  penis  is  double,  one  part  being  directed  to  the  right 
and  the  other  to  the  left.  'I"Tic  female  has  no  regularly  formed  ute- 
rus, but  towards  the  end  of  the  vag^ina  are  two  openinfTs,  each  lead- 
Lag  into  a  cavity  resembling  the  horn  of  the  uterus  in  quadrupeds, 
but  terminating  in  a  fallopian  tube,  which  opens  into  the  capsule 
d  an  ovarium.  From  wioua  circumstances  attending  this  singular 
configuration,  and  from  some  analogy  it  bears  to  the  similar  organ 
in  birds,  our  author  is  inclined  to  beuere  that  this  animal  wtU  be 
found  to  bo  ovipavoua  in  ita  mode  ol  generation. 
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Om  the  Independence  of  the  analytical  and  geometrical  Methods  o  f 

Vf^ttgation  :  and  on  the  Advantages  to  br  derived  from  their  Sepa- 
rnti<'rr.  By  lu>iHTt  WoocDk aise,  A.M.  Frllow  of  Cuius  Coiiege, 
{'amhndqe.  Communicated  by  Joi^eph  Planta,  Esq.  See.  R.S, 
Head  Januarys  14,  1802.    [PAi/.  Trans.  1802,/?.  8o.j 

The  author,  in  the  prefatory  part  of  this  paper,  points  out  the  dif- 
ference between  the  two  method"  of  ^olvinjz;  problem**, — the  one  n!»ing 
line«  nnd  diafrnirns  as  the  sign«  of  (Hi;uitity,  und  making  an  indivuluai 
to  rt'pre^eiit  a  Lr<jiius;  and  the  other  employing  generic  terms  and 
signs,  which  beiur  no  rei^emblance  to  the  things  signified :  and  insists 
that,  in  order  to  make  the  process  of  deduction  distinct,  exact,  and 
InmiDouB,  only  one  of  tlie  two  metfaods  ought  to  be  adheied  to.  Hbm* 
he  says,  has  not  been  sufficiently  attended  to,  expressioiis  and  ftmnn* 
las  of  the  two  methods  having  often  been  blended  together,  the  con- 
sequence of  which  has  been  much  ambiguity  and  |»u?adox ;  mme  the 
true  method  of  combinint^  aljrebraical  formula??  cRnnotbeM'ell  under- 
stood, unless  we  diilv  attend  to  thnr  true  analylical  source  and  com- 
bination. To  fcliow  that  the  lanLniage  of  algebra  need  not  be  infected 
witli  the  mode  of  expression  ado])ted  by  geometricians,  and  that  it  is 
of  itself  an  adequate  instrument  of  argumentation,  is  the  principal 
object  of  Mr.  Woodhouse's  paper.  And  he  declares  that  he  has 
.  entered  on  this  inquiry,  not  merely  for  the  sake  of  giatilying  speea- 
lative  curiosity,  being  firmly  of  opinion  that  the  pnMsess  of  calculation 
will  be  much  more  direct,  sure,  and  expeditious,  if  it  be  duly  freed 
from  all  foreisrn  eneumbrances. 

In  order  to  illustrate  and  confirm  this  opinion,  lie  lias  selected  a 
few  cases  from  those  expressions  and  tormulas  which  are  suj)])Osed 
to  require  for  their  !»olution  the  aid  ot  geumctncai  theorems,  and  of 
the  properties  of  curves. 

Ftcm  purely  analytical  principles  he  has  gma  demoostiaftions ; 
1st.  of  the  integrals  of  a  series  for  the  sine  of  an  are  in  tenns  of  tiw 
arc ;  2ndly.  of  the  expression  for  the  root  of  a  eubie  equation  in  the 

irreducible  case;  Grdly,  of  the  resolution  of  the  scries  *  +  a  ,  &c., 

into  quadratic  factors ;  and,  4thly,  of  the  s-eries  for  the  chord,  sine, 
cosine,  &c.  of  a  multiple  arc,  in  term?  of  the  chord,  sine.  ^c.  of  the 
simple  arc.  These  demonstrations  the  author  i)re8umes  to  be  dir«:t 
and  rifTorous,  which  advantages,  he  a.'-^i  rts.  are  in  a  nrreat  measure 
owing  to  tiie  deduclious  being  expressed  lu  aigcbraicui  language,  and 
eflTected  throughout  by  analytical  processes. 

The  paper  concludes  with  a  brief  comparison  of  the  ancient  geo- 
metry and  modem  analysis  respecting  the  advantages  of  perspicuity 
and  commodious  calculation,  'llie  result  of  this  comparison  is,  that 
some  of  the  excellencies  of  the  former  science  have  been  exaggerated, 
and  others  deemed  essential,  which  in  fact  are  only  accidental.  If 
the  object  of  matlicmaticHl  «t\i(iy  be  chiefly  rec  rt  ation,  and  liic  ex- 
ercise of  our  mental  fac  uUtei*.  our  author  admits  that  the  finest 
I  xuinplcb  uf  rea«>oning  arc  to  be  found  in  the  works  of  tiie  luicieut 
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geooietncmii^  ,  but  he  I'lirther  in^ibU  tiiat,  for  the  investigation  of  ab- 
struse aud  latent  truth,  and  the  evolution  oi  intricate  proble  ms,  the 
aDBtyticai  method  b  on  mrj  cciniidrration  to  be  preferred  to  the 
gnnctricil* 

OinmwrfiW  mi  EMptrimmUf  i^mh  oxygemMtd  mid  hjffenmj^fmbti 
MwriaticAdii  imdvpcmtrngCmiAmtUlmu^ tkeMwr^ 
Us  three SMes.    By  Hichard  C'hcncvix,  Esq.  F,R,S.  andMJLJjL. 
Read  Jaimavy  28,  laoa.    IPkU.  2Vaw.  1802,  p.  126.] 

Hie  BUtiior  intzodiicet  the  subject  of  his  paper  by  stating  Uiat 
Mr.  BertfaoDcC,  httviog  observed  a  large  portum  of  common  miixiate 
of  poCaah  to  be  alwaya  piodiifeed  alon^  with  the  hyperoxygenized 
Miiale.  had  Ibnned  an  ingououa  oonjeeture,  that  the  quantity  of 
oxygen,  relatively  to  the  acid,  -u'os  greater  in  the  salt  than  in  dia* 
engag^  oxTp^enized  miinntic  acid ;  but  that  no  experiments  having 
appeared  since  the  year  1788  to  prove  this  assertion,  he  wius  induced 
to  examine  the  properties  of  the  salt,  and  tht  nature  of  the  acid  it 
contains.  He  next  mentions  such  autliors  as  have  treated  any  part 
of  his  subject ;  and  intimaftea  that  Mr.  Hoyle  of  Manchester  appears 
to  him  to  be  the  dieniiitt  who,  after  Mr,  Bcrthollet,  haa  appmched 
nearest  to  the  tnith.  He  then  proceeds  to  describe  the  means  by 
which  he  has  determined  that  the  acid  contained  in  hia  h3rperoxyg^. 
uized  muriate  of  potash  is,  in  fact,  an  acid  sui  generis ;  and  those  by 
which  he  arrived  at  the  proportion  of  oxygen.  After  which  he  treats 
of  the  saline  combinations  uf  oxygenized  and  hyperoxygenized  mu* 
riatic  acids. 

To  determine  the  proportion  of  oxygen  in  h}^croxygenized  mu- 
riatic add,  he  riistiJled  one  hundred  grains  of  hyperoxygenized  mu- 
riate of  potash  in  a  coated  glass  retort,  and  cdlected  one  hundred 
and  twdve  cnbic  inches  of  oxygfm  gas,  ss  38*3  grains.  He  then 
precipitated  by  nitrate  of  silver  the  salt  which  remained  in  the  re- 
tort, and  a  small  portion  of  it  that  had  been  volatilized  into  the  tube, 
and  obtained  a  quantity  of  muriate  of  pih  rr.  rorre«*pondinf:  m  ith 
twenty  of  munatic  acid  ;  and  hence  he  c  oiu  iLuied  that  one  hundred 
pacts  of  hyi>crf)\y;::;cfiized  muriatic  acid  contamed. 

Oxygen   65 

Mariatie  acid  •   35 

• 

100 

He  then  passed  a  current  of  oxygenized  muriatic  acid  through  a 
solution  of  potash,  and  distilled  the  lic^uor  to  dryness  in  an  appara* 
tu-,  hy  which  he  could  ascertain  whetlicr  there  was  any  disongnge- 
mtrit  or  absor])tion  of  oxypcn  from  the  liquoror  frnin  the  j^alt  it  held 
in  solution.  No  oxy^-cn  was  ilisi  iii:aged  or  absorbed  ;  and  hence  it 
ap|)€ars  that  tiic  bamc  quantity  was  now  conden^^ed  in  the  liyperoxy- 
gentaed  muriate  of  potash  as  was  originally  contained  in  a  relative 
<|ttantit^  of  oxygenized  muriatic  acid.  The  salt  thus  obtained,  Mr. 
Cheneviz,  for  the  sake  of  brevity,  calls  eMiire  sad.   He  analysed  it. 
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and  found  it  to  contain  common  muriate  of  potabh  84,  hyperoxy- 
genized  muriate  16.  But  by  the  jiroportioos  established  above,  16 
hyperoxygenized  muriate  contain  G  of  oxygen,  and  this,  with  the  acid 
contained  in  the  whole  100  of  entire  salt,  gives  the  proportions. 

Oxygen  16 

Muriatic  add  ,   84 

100 

TTie^e  proportions  differ  a  little  fron^  those  obtained  by  Mr.  Ber- 
thoUet  and  by  Mr.  Cniik^hank  ;  the  former  mention?  1 1  per  cent,  of 
oxygen,  the  latter  43.  But  Mr.  Berthollet,  m  ail  probability,  used 
an  acid  which  tdready  contained  a  little  simple  muriatic  acid,  or 
else  he  did  not  expel  all  the  oxygen  from  his  oxygenized  miutatie 
add  hj  the  light  of  the  sun,  A&4  Mr.  Cniikihaiik  having  made  we 
of  hyperozygeoized  muriate  of  potaah  and  muriatic  add,  to  obtaui 
that  which  he  examined,  the  result  wea  a  mixture  of  OKygcniaed  and 
hyperoxygenized  muriatic  acid  gases. 

Having  «tated  the  proportions  of  the  acids,  the  author  pai>se9  on 
to  the  ex;iraination  of  the  salts.  Oxygenized  muriates  nre  decom- 
posed at  the  very  moment  of  their  foniiatiou,  and  are  resolved  into 
conunon  muriates  and  hyperoxygenized  muriate^i.  To  prove  this, 
Mr,  Cheneviz  ancrti  Hiat  he  always  obtained  the  same  proportioa  of 
muriate  of  silver,  hy  pouring  some  nitrate  of  that  metal  into  the  re> 
cent  liquor  of  the  entire  salt,  as  into  some  that  he  had  ev^wrated. 
But  he  concludes  that  the  acid  does  really  come  into  contact  with 
the  alkali,  and  unite  with  it,  in  the  state  of  oxygenized  muriatic  acid, 
berniise  ammonia  is  decomposed  hv  a  current  of  that  acid ;  and  am- 
monia (rs  is  afterwards  prov  ed  )  is  not  decom])osed  either  by  common 
or  by  liyperoxygenized  muriatic  acid.  1  rum  this  expfriment  he  con- 
cludes also,  that  hyperoxygenized  muriatic  acid  has  a  much  greater 
affinity  Ihan  oxygenized  muriatic  add  to  the  salifiable  bsaea. 

Mr.  Chenevix  then  passes  to  the  ezamtnatton  of  the  hyperoxyge- 
nized  muriates.  These  are  all  formed  by  the  resolution  of  the  de- 
ments of  oxygenized  muriates  into  common  muriates  and  hyperotxy* 
genized  muriates.  They  have  properties  that  characterize  them  fully. 
Tlie  acid  is  expelled  by  all  acids,  except  the  benzoic,  acetic,  acetous, 
boracic,  pnissic,  and  cai  bonic  :  and  the  order  oi  «iliinity  of  the  salihable 
alkaline  and  earthy  bases  is  potash,  soda,  barytes,  strontia,  lime,  am- 
monia, magnesia,  alumina,  and  silica. 

Hie  first  species  is,  therefore,  hyperoxygentsed  muriate  of  potash, 
which  the  author  thinks  can  exist  in  two  states.  It  was  from  lids  salt 
duefly  that  he  attempted  to  disengage  the  acid.  If  sulphuric  add  be 
poured  upon  it,  a  crackling  noise  is  heard,  and  an  orange-coloured 
liquor,  with  p^ccnish  yellow  f\imes,  i«  di^engn^d ;  but  the  acid  can- 
not thus  be  obtained  pure,  as  the  heat  necessary  to  l>rinp  it  over  is 
sufficient  to  decompose  it.  In  attempting  to  distil  this  mixture  a 
violent  explosion  ensued  as  soon  as  heat  'wim  applied.  As  a  caution 
to  those  who  would  repeat  the  experiment,  Mr.  Chenevix  describes 
an  aoddmt  which  happened  to  Dr.  Vandier,  by  which  that  gentle- 
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min  was  dreadfully  wounded,  and  wa.^  near  losing  his  eight :  by  drofK 
ping  the  salt  into  sulphuric  acid  there  is  le?s  danger  of  explosion  at 
the  beginniTig  ,  but  still  the  acid  does  not  come  over  without  decom- 
pogitioQ.  By  cooling  the  first  receiver  with  ice,  the  author  thinks  that 
he  haa  obtained  the  acid  in  the  form  of  little  orange -coloured  octabe- 
dnl  uiyitalfl. 

Nitric  acid  prodnoes  nearly  the  same  phmomena. 

Muriatio  add  decomposes  the  salt,  and  takes  a  part  of  the  oxysot 
bam  the  hyperoxygauied  moriatio  add,  and  becomes  oxygeniaod. 

Phosphoric,  tartareous,  oxalic^  araenie«  and  citric  adda  decompoaa 
this  salt  with  the  help  of  heat. 

Some  attempts  were  made  to  combine  diamond  with  oxygen,  in  the 
humid  M  ay,  ])y  means  of  this  salt  and  this  acid ;  but  they  did  not 
prove  succeb:ifui.  Caloric  in  mentioned  as  a  considerable  ingredient 
in  this  aa  in  all  hyperoxygenizod  muriates. 

Hie  proportiopa  of  tiie  salt  are, 

Hypennygeniied  mnriatie  acid   58*8 

Potash   39*2 

Water   2*6 


kjoo 

Tlie  Hccond  species  is  hyperoxygenized  muriate  of  soda,  nds  salt 
Mr.  Cheuevix  obtained  pure  by  crystallizing  in  alcohol.  It  is  de- 
oompoaed  by  the  same  agenta  aa  die  fimnar  apedes.  It  i&  delit^ues- 
ceiil.   Its  propoftkna  are, 

Hyperoxjgeniied  mtniatte  add   66*9 

Soda    2D  6 

Water   4-3 

1000 

A  dL^tinp^lshini^:  character  of  the  earthy  hyperoxyq'enizcd  muriates 
is  their  resemblance  to  their  respective  muriates,  m  point  of  solubi- 
lity. Hie  antfaor  at  iint  despaired  of  being  able  to  separate  them 
from  mnriafeea  which  accompany  tfadr  formatioa ;  but  phosphate 
of  aihcr  afibrded  him  the  means.  Phosphate  of  siber  decomposes  all 
simple  miuiates,  and  the  hyperoxygeniaed  muriates  remain  alone  in 
solution.  It  was  thus  he  obtained  them  pure  enough  for 
He  found  the  following  proportions  in  each  salt ; 

Hunt  species.    Hyperoxyerenized  muriate  of  baryte?. 

Hy])eruxygcnized  munalic  acid   47  0 

Barytes    42  2 

Water   10-8 

1000 

Pomtfa  apedei.   Hyperoxygenized  muriate  of  atnmtia. 

HyperoxygaiLEed  muriatic  add.   46 

Strontia  •••«••  26 

Water   28 

100 
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Fifth  species.    Hyperoxygenized  muriate  uf  lime. 

Hyperoxygeniied  mnmtiio  add   55*3 

Lime    98-8 

Wafcar   16-6 


1000 

The  sixth  species  of  hjq^croxygenizcd  muriate  of  ammonia  cannot 
be  formed  by  direct  combumtion.  By  jKiuring  a  f^olution  of  car- 
bonate uf  ammonia  into  a  solution  of  any  of  the  earthy  hyperuxyge- 
nized  muriatea^  the  earth  is  precipitated  with  the  cartMniie  acid,  and 
hyperoxygeniaed  miiriate  of  remauia  in  iStub  liquor.  Una 

aall  ia  deooBqjosed  at  a  low  temperature,  and  has  all  the  chafaetera  of 
the  genua  to  which  it  belongs.  It  is  a  Tery  striking  example  of  Hie 
force  of  co-operating  affinities  whidi  can  unite  this  acid  with  ammo- 
nia; while  oxygenized  muriatic  acid  decomposes  thut  alkali.  It  is 
also  a  proof  of  the  ditierent  attractions  exercised  by  these  two  acida* 
toward  the  balitiiible  bases. 

Hyperoxygeoizcd  muriate  of  magnesia  is  the  seventh  species.  Ita 


proportiona  are, 

Hypeioxygenized  muriatic  add   60*0 

Magneaia  •   257 

Water   148 


1000 

Tlic  author  has  not  determined  the  proportions  of  the  eightli  spe- 
cies, viz.  iiyperoxygenised  muriate  of  ulumiiui,  because  this  ^t  was 
always  decomposed  by  phosphate  of  silver ;  and  he  imagines  that 
hyperoxygeniaed  muriate  of  silica  does  not  eziat. 

He  then  stalea  some  ooneetiona  which  he  baa  made  in  the  propor* 
tions  of  common  muriates,  respecting  the  quantity  of  water  they  con« 
tain.  This  he  esteems  to  have  been  rated  too  high  by  the  chemists 
who  have  examined  them.  He  exposed  a  given  weight  of  muriate 
of  potash  to  a  red  heat,  and  cxummed  it  to  know  if  any  of  tlie  acid 
had  been  ex})clli  d.  Some  portion  had  Ik  cti  volatilized,  and  upon 
this  corructiuu  he  eistabiiaheU.  the  proportiuu^  lie  liaa  announced  iu 
this  |japer. 

He  then  paasea  to  the  metallic  aalta  of  thia  genua,  a  numher  of 

which  he  haa  foimed  by  passing  a  cuirentof  oxygenized  muriatic  aeid 
through  water,  in  which  the  oxide  was  suspended.    Copper,  iron. 

lead,  and  silver,  he  readily  combined  with  the  acid.  Tlie  last  of  these 
sidts  he  considers  with  greater  attention  for  two  rpnson«  :  fir**t,  be- 
cause it  affords  a  very  striking  dilfercnce  bt  twcea  the  hyperoxyge- 
nizeU  iuid  common  muriatic  acids ;  and,  secondly,  on  account  of  its 
extraordinary  properties.  This  salt  is  soluble  in  three  parts  of  water, 
cryatallizea  by  cooling,  ia  not  affected  by  light,  but  ia  deoompoaedby 
all  the  weak  acida,  even  vinegar.  Rubbed  in  a  mortar  witti  about 
three-fourths  of  sulphur,  it  detonates  by  a  very  gentle  pfesaure,  and 
with  80  much  violence  that  Mr.  Chenevix  estimates  the  cx]iansivn 
force  Rt  uvAvW  tvn  times  that  of  a  mixture  of  sulphur  and  hyperoxy- 
gcni^  muriate  of  potash. 
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He  then  states  two  extraordinary  and  unforeseen  productions  of 
this  acid :  one  was  during  an  analysis  of  manachanite  from  Botany 
Bay,  in  which  oxyg;en  had  paf^ed  from  uxide  of  titanium  into  :l  com- 
bination of  potash  with  muriatic  acid,  and  formed  hyperoxygeiuzed 
moriatg  of  poUah;  and  the  otlier  was  in  distilling  nitro-muriatie  add 
upon  plalina.  He  tried  die  actkm  of  manganese  in  the  same  manner 
as  the  titanium,  but  oaaM  not  succeed ;  nor  did  nitric  add  oooreft 
oxygenized  into  hyperoxygenized  muriatic  acid. 

Mr.  Chcnevix  states  that  Mr.  BerthoUet  had  proposed  to  consider 
muriatic  acid  as  the  radical  of  the  other  two,  and  ^mys  that  oxygenized 
muriatic  acid  correspoiuis  with  nitrous  and  sulphureous  acids,  and 
hyperoxygenized  muriatic  acid  ^*ith  nitnc  and  sulphuric. 

Our  author  states  the  arguments  in  favour  of  the  old  aud  the  new 
mode  of  denomination;  and  i^n  the  consideration  that  many  bodiea 
called  adds  have  not  hcen  pioved  to  contain  oxygen,  and  thatof  some 
die  contrary  has  been  demonstrated,  he  seems  inclined  to  think  that 
an  impartial  hearing  of  both  sides  of  the  question  must,  in  the  pxesenfc 
state  of  chemical  knowledge,  decide  in  fMonr  of 

Muriatic  radical,  or  some"! 
word  of  the  same  import,  | 

HmuU4ms  add,  >inBtead  of<  Oxygenized  muriatic  acid ; 

HbnmHc  acid.  J  |  Hyp««yg^  mwklie 

B^gnmuiUmd  Obanmtumi  eneerlala  Stam^  and  MeUMie  SuitUmeeWt 
wkidk  9t  diferent  Times  are  said  to  havf  fallen  on  the  Earth;  also 
ea  varioms  Kindt  of  native  Iron,  By  £dward  Howard,  Esq,  F,RJS, 
Read  Fdmmry  25,  1802.  (Pkil.  Drwu.  1802,  p.  168.] 

la  considering  the  copious  contents  of  this  paper,  we  shall  find  it 
conivnient  to  daitrihote  them  under  tiie  four  folra  I.  The 

historical  part;  2.  The  descriptive  part;  3.  The  ana^tical  part;  and 
4.  General  observations  on  the  subject,  and  a  comparison  of  these 
stones  with  other  substances  which  seem  to  bear  some  affinity  to  them. 

And.  First,  as  to  the  liistorical  part.  Waviner  fill  fonner  accounts, 
lx»tli  of  the  ancients  and  modems,  of  stones  which,  under  the  names 
of  Cerauuia,  Bcetilia,  Ombria,  Brontia.  Beleninit^.  &c.  were  supposed 
to  have  fallen  from  heaven,  of  which  accounts  most  are  disproved, 
and  othen  are  involved  in  inexplicable  obscurity,  we  may  lay  some 
itress  on  the  inttanccs  adduced  by  Mr.  King,  in  his  late  tract  '*con- 
ceming  stones  which  are  said  to  have  fallen  from  the  clouds and 
also  on  the  evidence  of  the  Abb^  Bachelay.  who  laid  before  the  French 
Royal  Aca(iemy  a  ?tone,  which  he  af^serted  had  been  found  on  the 
13th  of  ISeptemher,  1768,  still  liot.  by  persona  who  saw  it  fall,  and 
that  of  Professor  Barthold,  who  analysed  and  descnbcd  a  stone  found 
near  Ensisheim  ia  Upper  Alsace,  under  the  unqualihed  uame  of  Pierre 
de  Tonncre.   These  observations  and  experiments  of  the  Abb6  and 
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the  Professor  are  here  quoted  at  some  length;  as  our  author  prop>oses 
to  draw  a  comparison  between  their  results,  smd  those  he  deduces 
from  bis  own  investigation. 

Hie  inrtmcet  neift  in  meemdon,  and  wydi  m  the  principal 
oljecti  of  this  paper,  are :  1.  Hie  aevenl  atooea*  about  Inrdve  in 
number,  whidi  in  the  year  1794  were  seen  by  several  persona  fiJIing 
horn  tiie  clooda  near  Siannit  in  the  midat  of  a  violent  bunder-storm* 
and  eighteen  hours  after  an  enormou?  eruption  of  Mount  Vesuvius, 
As  an  ample  account  of  this  extraordinary  phsenomenon  is  printed 
in  tlie  Pliilosophical  Tmnsactions  for  the  year  1795,  it  wiU  be  need- 
less to  dwell  here  any  longer  upon  it»  than  merely  to  observe  that 
these  stones  are  of  a  quality  not  found  in  any  part  of  the  Sieoncse 
temtory;  and  thai  aa  to  thdr  being  of  Toteuie  origin,  it  ia  aearee 
credible  that  they  eouUl  have  been  earned  in  tiie  aur  to  n  diatanoe 
of  at  least  two  hundred  and  Mtf  miles.  2.  The  aeeond  instance  ia 
Uiat  of  the  stone,  weighing  no  leea  than  fifty-aix  pounds,  which,  ac- 
cordinp:  to  the  attestation  of  several  persons  who  profess  themselvea 
eye- witnesses,  fell  on  the  13th  of  December,  1795,  ne;ir  Wold  Cot- 
tage in  Yorks^hirc,  and  was,  when  exhausted  from  the  depth  of  about 
eighteen  inches  m  tiie  earth,  still  warm,  and  smoking.  Here  too  no 
similar  stone  is  to  be  met  with  in  any  part  of  that  county.  The 
weather  waa  mild  and  hazy,  but  there  waa  no  thunder  or  lfgh^i"g 
the  whole  day.  3.  Hie  third  tnatance,  which  oomea  peihapa  better 
antfaenticatcd  than  the  two  preceding  ones,  is  that  of  a  number  of 
stones  which,  after  the  explosion  of  a  meteor  on  the  19th  of  December, 
1798,  fell  about  elg:hteen  mile?  from  Benare?,  in  the  Ea?it  Indict. 
The  account  of  this  pha^nomenoii  crivcu  in  a  very  circumstantial 
manner  by  John  Lloyd  Williams,  Esq.  i  .ll.b.  At  the  time  when  the 
meteor  appeared,  tiie  sky  was  perfectly  serene,  nor  had  the  smallest 
vestige  of  a  doud  been  seen  for  eemal  days  before  and  after  the 
phmomenon.  Tht  largest  of  the  atonea,  of  which  Mr.  W^iama 
had  aeen  eight,  weighed  Sttb.  12oc.  Hiere  an  no  Ydcanoea  on  the 
Continent  <rf  India,  nor  have  any  stones  yet  been  met  with  in  that 
part  of  the  world  which  bear  the  smallest  resemblance  to  those  here 
described.  Lastly,  the  fourth  instance  orcurf?  in  the  collection  of 
Baron  liom,  now  in  the  possession  of  the  Kif^ht  Hon.  Charles  Gre- 
ville*.  In  Bom's  catalognie  the  specimen  here  mentioned  is  described 
as  a  mass  of  iron  found  near  l  abor  in  Bohemia ;  and  in  a  note  it  is 
obeerved  that  credulous  people  aaaert  it  to  hsre  lallen  from  heaven 
on  the  did  of  July,  1753 :  in  fiust,  on  comparing  it  with  tiie  Sicnnn 
and  Yoslnhire  stones,  there  appeared  aoffident  reaaon  to  eidte  a 
auapieion  of  ita  being  of  the  aame  nature. 

We  here  antirjpate  the  account  given  in  the  latter  part  of  the 
paper  of  the  two  ennrTnoi!«»  masses  of  a  substance  which  has  been 
considered  as  native  iron,  the  one  wei^^liing-  nbout  15  tons,  observed 
in  South  America,  and  described  by  Don  Kubin  de  Celis,  whose 
account  is  inserted  in  the  Philosopliical  1  ransactions  for  the  year 

*  Kacc  puichaicd  by  Gomamcntf  and  4cpo§iif  d  in  the  British  Mweun. 
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1788;  and  the  other  discovered  ia  Siberia,  and  described  by  Pallas. 
This  latter  the  Tartan  oonuder  as  a  aamd  relic  which  had  descended 
heaven. 

II.  For  the  deaoiptiFe  part  of  the  fbnr  stones  which  have  been 
wlyMd  hf  Mr.  Hofinid,  m  m  iadiiiled  to  liw  Coimt  de  Boamon, 
wliodbMmiingenenl,  tiiaftaoiieof  11iMBai»,orapiMircvvloluKf6 
been,  of  any  r^guar  diqie;  wad  tiiat  when  entire  tfacy  are  idl  coated 
with  a  blade  cmst,  1l»e  thickness  of  which  howofer  ia  very  incoa« 
siderable.  The  Benares  stone  being-  thatTvhich  has  the  most  striking^ 
mineralogicol  characters,  obtained  the  preference  in  these  descriptions, 
and  served  as  an  object  of  comparison  in  the  account  to  be  given  of 
the  others.  The  crust  already  mentioned,  which  is  common  to  all, 
is  of  a  deep  black  colour,  ajid  of  an  uneven  surface.  It  strikes  hie 
wiiheteei»aadftoq|iieiitiy«mitimapaiticleaof  nati^  The  stone 
Haelf  iriieii  Imhoi  ia  of  a  grayish  aah-coloar,  and  of  a  cnimlatMl 
textove:  ifc  appeaia  iiTidently  to  be  compoeed  of  four  diment  sub* 
itaneeis  one  of  them,  which  is  in  great  abondance,  sliowa  itMlf  in  tlie 
form  of  small  spherical  bodies  of  various  sizes,  of  a  gray  colour,  some- 
times incHning-  to  brown,  perfectly  opake,  and  ?o  hard  as  to  give 
faint  sparks  when  struck  with  steel.  Another  of  these  substances 
is  a  martial  pyrites,  of  a  ruddibh  yellow  tmge.  somewhat  inclining-  to 
the  colour  of  nickel.  When  powdered  it  is  of  a  black  colour,  and  not 
ettrartitiff  tiie  loadstone.  Hie  Hdid  eoliatence  coosiitB  of  mdl 
partitilea  of  uon,  in  a  perfect  metallie  slate.  111600,  eldiongh  thejr 
cosapoee  only  abont  iSrtii  part  of  tihe  whole  stone,  give^  however*  to 
tfio  wMe  nasB  the  piupeily  of  being  attractable  by  the  magnet. 

These  three  fubstances  are  united  together  by  means  of  a  fourth  as 
a  cement,  which  is  nearly  of  an  earthy  consistence,  and  of  a  whitish 
gray.    The  specific  gravity  of  the  aggregate  stone  is  3352. 

The  constituent  parts  of  the  stone  from  Yorkshire  are  exactlv  the 
same  as  those  of  the  above,  except  that  its  grain  is  finer,  that  llie 
rioboiee  are  more  irregular  in  their  shape,  that  the  martial  pyrites  ia 
mkeOt  and  the  iron  in  greater  proportfam,  and  tliat  the  earthy  cement 
la  more  compact.   Ita  epedfie  granty  s:  3508. 

The  Sienna  stone  was  more  smihur  to  that  tan  Benares  than  the 
last  mentioned;  the  particles  of  iron  were  in  a  somewhat  greater 
proportion.  It  contained  some  particles  of  bhick  oxide  of  iron;  find 
likewise  one  single  globule  of  a  vitreous  substance,  of  a  pale  yellow 
colour  inchning  to  green,  and  of  a  hardness  rather  inierior  to  that  of 
calcareous  roar.    The  specific  wei^^ht  of  the  aggre^te  was  =3418. 

Laallyt  the  atone  ran  Bohemm  waa  moat  sioukr  to  that  from 
ToAdiire»  except  tiiet  it  appeared  to  be  totally  free  from  any  par- 
ticles of  pyrites,  and  on  the  oUier  hand  to  have  a  much  larger  pro- 
portion of  globules  of  native  iron;  many  of  which,  perhaps,  on  account 
of  the  stone  having  remained  longer  in  the  earth,  had  undergone  r  de- 
gree of  oxidation  on  their  surfaces.    Its  specific  gravity  was  =  4  J81. 

From  these  descriptions  we  Icam  that  these  stones,  thougii  they 
have  not  the  smaUest  analogy  with  any  of  the  mineral  sub^^tances 
already  known,  have  a  very  peculiar  and  striking  resemblance  to  each 
other:  a  mcttmetinGe  aiiiely  which  muit  eielte  the  attention  and 
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stimulate  the  cadeaToun  of  phiioaophers,  and particalaily  of 

analysts. 

III.  The  foremost  amons^  these  was  Mr.  Howard,  who,  in  the 
tilird  part  of  his  paper  describes  the  several  methods  by  which  he 
examined  eadi  of  the  coostittieiit  pots  of  thm  ^tanm  lepmteiy, 
avwdiiig  thereby  tiie  mtttaket  of  the  AbM  Bechdaj  end  rtxdtjmot 
BttfhouU  who  by  making  their  eiperimentt  only  upon  the  ilotiflt  in 
the  aggregate,  obtained  of  ooiurse  none  but  fallacious  results. 

TTie  Rpnares  stone  being,  as  Count  de  BoTimon  hnd  already  men- 
tioned, the  most  characteristic,  was  the  first  he  undertook  to  examine, 
in  anRlvfiDsr  Hu-  cni<?tRreons  matter,  in  which  some  nickel  was  soon 
found  to  be  cuutaiiied,  the  process  led  to  an  invcbtigation  of  the  triple 
salt,  described  by  Mr.  Hermstadl  as  an  ammoniacal  nitrate  of  nickel, 
whicli  was  soon  found  to  be  a  proper  nenilruBin  for  diaeovering  the 
pieaeiioe  of  the  last-mentioned  metaL  Tlie  presence  of  inm  and 
nickel  was  manifestly  diaeovered  in  their  substance ;  but  the  quantity 
that  could  be  obtained  was  so  small  that  it  was  tend  impiactioaUe 
to  i^'i'^c  the  proportions  of  their  constituent  parts. 

Llie  pyritical  part  was  next  exRm'med.  The  result  of  the  nnnlvMs, 
the  partictdars  of  which  cannot  be  aijridLriMl,  wa.«,  that  1(5  ^^rams  con- 
tains iron  10|  grains,  sulphur  2  grtul5^^,  nickt  l  m  jirly  1  grain,  and 


been  lost  in  the  process,  owing  probably  to  impoBsibiiity  of 
dneing  tJie  eidphnr  to  the  same  degree  of  dryness  as  it  ciisted  in 
combination  with  the  iron.  The  weight  of  the  nidkd,  too.  is  a  meie 
estimation,  our  acquaintance  with  th^  metal  being  as  yet  too  imper* 

feet  to  speak  of  it  with  accuracy,  except  as  to  its  presence. 

The  third  subptance  Mr.  Howard  examined  was  the  native  iron 
disseminated  in  tlie  mass  in  small  irlolHiles.  Having  reason  to  suj^jicct 
that  some  nickel  was  likewise  contajiied  m  this  substance,  he  con- 
trived an  expedient  for  estimating  its  proportion,  of  which  the  fol- 
lowing is  a  slight  Indication: — ^Finding  that  100  graina  of  pore  inm 
would  yieldaboutl45  grains  of  oxide,  it  would  be  a  certain  proof  that 
the  metal  contains  something  which  is  either  volatiliMd  or  left  in  the 
eohitionii  ii^  nnder  the  same  circmnstanoea,  it  do  not  acquire  the  same 
proportionate  weight.  Hence  when  a  mptallio  alloy  of  nickel  and  iron 
in  known  proportions  is  digested  in  nitric  acid,  it  is  plain  that  the<le- 
ficiency  of  weight  in  the  precipitatefl  oxuic  of  iron  will  be  propor- 
tionate to  the  quantity  of  nickel  contained  in  the  aiioy.  By  this  means 
25  grains  of  these  metallic  globules,  being  freed  from  earthy  and  other 
extimneons  matter,  left  28  giains  of  aDoy,  which  were  fiMind  to  oon- 
aiat  of  14  grains  of  pure  iron,  and  9  of  nickel. 

The  small  spherical  bodies,  equally  dispersed  throughout  the  mass, 
were  the  fourth  objects  of  inquiry.  The  r^ult  of  tlds  analysis  was, 
that  100  g^rains  of  the  substance  was  decompo«<ed  into  50  silica, 
15  macnesia,  34  oxide  of  iron,  and  2^  oxide  of  nickel.  By  summing 
up  these  it  will  be  fuaad,  that  instead  ol  the  loss  iisiml  on  these 
occasions,  there  was  an  excess  of  weight  of  Ij^  gram;  this  is 
ascribed  to  the  ozidizement  of  the  iron. 

Lastly,  the  earthy  matter,  Ibrming  a  cement  or  matrix  fi>r  the  eub- 


extraneous  earthy  matter 
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stances  already  examined,  became  the  subject  of  investigation ;  and 
the  mean  result  of  two  analyses  gave,  in  100  grains  of  the  earth, 
48  silica,  18  map^nesia.  34  oxide  of  iron,  and  2^  oxide  of  nickel. 

When  we  obiierve  that  the  three  other  stones  were  found  to  con- 
tain  the  suae  elemente  at  tint  jut  now  dewsibed*  only  in  Mmewhat 
dificrent  proportioiis,  we  may  be  excmed  from  detaining  the  Society 
with  the  particulars  of  their  eevcial  analyaes.  Nor  ahall  we  here 
dwell  upon  Mr.  IToward's  manner  of  reconciling  his  result!  with 
those  of  the  Abbe  Bachelay  and  Prof.  Barthold,  any  further  than  to 
state,  that  the  inferences  dra^^Ti  are  favourable  to  the  supposition, 
that  the  stones  they  examined  were  of  the  same  nature  as  those  here 
described. 

IV.  In  tkid  section  we  collect  some  of  Mr.  Howard's  principal 
olMenrations  on  thia  cariona  nil^ect.  It  muit  be  admitted,  that  not- 
witbatanding  tbe  coneurnng  evidence  we  bave  of  the  iall  of  tome  of 
tiieae  aubetances  ftom  tbe  atmoapbere.  yet  the  £Act  itself  la  so  repug- 
nant to  what  we  know  as  yet  of  the  opeialiona  of  nature,  that  we 
are  likely  to  pause  a  while  before  we  shall  venture  to  form  any  de- 
cided opinion  on  the  «ubjert.  Had  the  fall  of  all  these  stone"  been 
attended  with  meteors,  we  should  naturally  combine  the  two  phae- 
nomena  ;  :md  in  this  ea^^e  Mr.  Howard  contends,  that  as  these  me- 
teors generally  move  in  a  dxrecUon  nearly  liurizuntai,  and  probably 
not  wy  high  in  tbe  atmoapbere.  tiie  objection  of  tbe  etonea  not 
itifldng  deeper  into  tbe  caztii,  owing  to  tbeir  aeodentod  ▼eloeity, 
would  be  obwiatod.  Tbe  imperfect  knowledge  we  hm  of  ^e  origin 
and  natnre  of  meteors  may  likewise  be  compered  aa  an  encourage- 
ment for  inquiring  further  into  this  hy]>othesis. 

Should  these  masspf ,  after  all,  turn  out  to  he  the  effects  of  some 
regular  and  simple  operation  of  nature,  it  is  likely  that  many  more 
will  be  found  on  the  surface  of  the  earth,  which  will  become  tb»i  ob- 
jects of  future  inquiry.  Meanwliile,  Mr.  Howard  has  thought  proi>er 
to  take  a  oompaiatiye  view,  not  only  of  the  mamea  of  what  baa  been 
denominated  Native  Iron  in  South  America  and  Siberiat  but  also  of 
every  other  apedmen  that  ooold  be  met  with  in  our  collections  of  the 
iob^ances  tlmt  came  under  the  same  denomination.  For  a  descrip- 
tion of  these  substances,  together  with  various  observations  there- 
upon, we  are  likewise  indebted  to  Count  dc  Boumon,  who  seems  to 
think,  that  were  the  particles  of  iron  and  mckcl  in  the  stones  here 
examined  so  numerous  as  to  be  in  contact  with  each  other.  auJ  were 
the  earthy  particles  interposed  between  them  whoUy  destroyed,  as 
may  happen  by  a  variety  of  canaea,  tbe  ferroginoua  cellular  texture 
that  would  remain  would  be  very  aimilar  to  the  native  iron  of  Siberia 
and  Soudi  America;  both  which  have,  moreover,  by  chemical  analy* 
SIS,  been  found  to  contain  an  ample  proportion  of  nickel.  The  Count» 
in  describin*::  the  Siberian  iron,  mentions  the  hard  transparent  no- 
dules found  111  the  ceils  of  that  nu^tal,  which  Iji'ar  a  irroat  rc^semhlance 
to  the  peridot  (chrysolite  of  Werner),  the  (U  coinpociiioa  ot  \\  hich 
leaves  the  empty  cells  which  we  observe  in  aU  tiie  specimens  that  are 
bfought  to  us.  Mr.  Howard,  on  analysing  these  transparent  nodules, 
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fotmd  them  conslBting  of  the  fiasM  dements  a»  xh&  earthy  gbUilesol 
the  stone  from  Benares. 

From  a  coUeelive  view  oCHie  eeiiteiiti  altfaia  paper,  we  may  now 
WMonably  whr,  that  all  Hm  aubitaiioea  here  mentioned,  notesoq^ 
ing  the  native  Irons  from  Siberia  and  South  Ameriea,  aaid  aooie  ham 
Bohemia  and  Senegal,  have  a  manifest  relation  with  each  other. 
Mr.  Howard  recapituUttes  these  analogies ;  and,  with  a  view  to  the 
further  investigation  of  the  subject,  close?  hi?  p?iper  with  the  follow- 
inc  qurnes: — 1st.  Have  not  ail  fallen  stones,  and  what  arc  called 
Native  Irons,  the  same  oriprin  ? — 2nd.  Arc  ail  or  any  the  produce  of 
meteors  ?~and  3dly.  Adverting  to  the  circumstance  of  the  Y'orkslure 
stone  having  fallen  during  a  serene  sky,  might  not  this  stone  have 
Ibnned  a  meteor  In  v^giona  too  elevated  to  be  within  the  rencii  of 
our  obeervation? 

<^9enMaimu  M  tke  iwokaefy  ikeoMnd  celmM  Bod^  JSyWOliani 
Herschel,  LLJ).  F,R^,  Read  May  6, 1S09.  [PAtl.  TVm.  1802, 
p.  S18.] 

The  observations  described  in  the  first  part  of  this  paper  relate  to 
the  magnitude,  tiie  oolour,  the  diao,  and  llie  atmo^hcie  of  tlie  two 
moving  stars  lately  diaeovered  by  Mr.  Flasn  aiM  Dr.  Olben,  to 
which  they  have  assigned  the  namea  of  Ceres  and  PaU&s ;  and  also 
to  the  question,  whether  they  be  attended  by  any  aataUites.  Hieir 

mai^itndes  were  determined  by  means  of  n  comparison  of  their  re- 
flected images  with  a  lucid  sjwt  of  a  disc  micrometer  placed  at  con- 
i^idt  rable  distances.  'Fixe  results  of  many  obsen  ations  were,  that  the 
diameter  of  Ceres  does  not  subtend  an  angle  of  more  than  0"'40,  or 
in  actual  length  only  1624-  miles;  and  that  the  diameter  of  Pallas 
canhardly  meaauremore  thanbetfrecn?!  and73niile8.  nieooloar 
of  theae  bodiea  waa  mddy,  and  in  one  inatanoe  Pallaa  waa  ol  a  dnaky 
white.  Their  discs  were  never  o£  a  well  deined  planetuy  appear* 
ance ;  and  as  to  their  atmoapherea  <w  comas,  the  greatest  extent  of 
that  attending  Ccre'^  wa?  in  one  instance  about  two  diameters  beyond 
its  disc;  in  another  in.>5tance  the  whole  had  a  cornctary  appearance; 
or  when  viewed  most  accurately,  it  bore  a  great  resemblance  to  a 
small,  much  compressed,  but  ill-de&aed  planetary  nebula.  Pallas 
never  exhibited  more  than  a  faint  haziness.  As  to  satellites,  it  was 
iniened  pievioiiB  to  the  obeervationa,  tliat  bodiea  of  anch  very  aninU 
iiiwi^nM^Hw  eould  hardly  lyMitrii^f  a  Qnanti^  of  ma^twr  aufficient  for 
the  retention  of  secondary  bodiea ;  andinfbcttfaeaevenlippenmnflca 
that  seemed  to  denote  the  existence  of  auch  attendanta»  were  on  moen 
careful  inspection  found  to  be  fallacious. 

In  the  second  part  of  the  paper  Dr.  Herschei  enters  into  Ein  inquiry 
concerning:  the  nature  of  these  new  stars,  particularly  as  to  the  ques- 
tion whether  they  be  planet'^  or  comets.  Aiui  in  order  to  proceed  upon 
certain  grounds,  he  previously  enumerates  certain  criteria  by  which 
the  heavenly  bodiea  may  be  properly  distingmahed.  llieee,  aa  to  the 
planetak  are  levcn  in  number.  1.  Thoae  till  lately  diaoovered  are  all 
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Qi  a  comidorable  size  ;  '2.  Tlicy  move  in  not  very  exrentric  ellipses 
round  the  sun  ;  3.  'i'he  planes  of  their  orbits  tio  not  deviate  many 
degrees  from  the  plane  of  the  earth's  orbit ;  4.  Their  motion  is  direct ; 
5.  They  may  have  satellites  or  rings ;  6.  i'hey  liave  an  atmosphere 
of  ooomderalile  extent,  which,  hommr^  bean  hanUy  ftny  seiudble 
proportioii  to  their  diemeten;  end  laetly,  llieir  orbiti  are  aft  certein 
considerable  distances  from  each  other. 

lliese  characters  being  next  apphed  to  the  new  stars,  we  find,  in 
the  first  place,  that  as  to  the  magnitude,  they  can  certainly  not  be 
classed  among  planets ;  since  the  least  of  the«e  (Mercury)  is  no  less 
than  73,839  times  larger  than  Pallas ;  2. 1'heir  motions  may  perhaps 
agree  sufficiently  ;  but  3.  Tlic  planes  of  the  orbits  of  the  new  stars 
appear  to  deviate  so  much  from  that  of  the  earth,  that,  were  they 
advittod  into  the  nnmher  of  planets,  we  ahoold  have  to  extend  tiie 
aodaae  fiur  bejrond  its  present  lunits ;  and  as  it  is  not  improhahle  that 
man  of  these  bodies  will  be  hereafter  discovered,  we  shall  perhqM 
end  in  having  no  xodiac  at  all.  As  to  the  4th  arti<de»  The  motion  of 
the  new  stai^  appears  to  be  direct,  like  that  of  the  planet*^.  5,  Besides 
that  no  satellites  have  as  yet  been  discovered  helonq^iniz;  to  these  new 
stars,  it  may  be  inferred  tl  priori  that  they  have  not  a  sufficient  mas3 
of  matter  to  reUnn  any.  6.  The  new  stars,  with  respect  to  the  small 
comas  they  exhibit,  differ  widely  from  planets,  and  might  rather  be 
daseed  among  the  comets,  did  not  other  dnnunstances  militate 
against  this  opinion ;  and  lastly,  Hie  orbits  of  the  new  stars  are  ao 
near  each  other,  that  the  admitting  them  as  planets  would  materially 
affect  the  general  harmony  that  takes  pla/ce  among  the  rest.  As  to 
their  being  comets,  the  five  following  criteria  are  here  given,  by 
which  those  desultory  bodies  have  hitherto  been  distinguished 
1.  They  are  generally  of  a  very  small  size ;  2.  They  move  in  very 
excentric  elUpses,  or  apparently  parabolic  arches  round  the  sun ; 
3.  The  direction  of  their  motion  is  totally  imdetermined ;  4.  The 
planea  of  their  otbtti  admit  of  the  greatest  variety  in  their  situation; 
and  5.  Tliey  have  atmospheres  of  very  great  extent,  which  show 
diemselves  in  various  forms  of  tails,  comas,  haziness,  &c.  On  apply- 
ing these  distinguishing  characters  to  the  new  stars,  we  find,  that  as 
to  size,  they  might  perhaps  be  classed  with  comets  ;  but  thfit.  as  to 
the  nature  of  the  cur\-e  in  which  they  move,  the  direct  t  on  of  their 
motion,  and  tlie  planes  of  their  orbits,  they  deviate  still  more  from 
comets  tii&u  they  do  from  planets ;  and  that,  as  to  their  atmosphere, 
tiiough  they  bear  in  this  respect  a  greater  resemblance  to  cometa 
than  to  planets,  yet,  upon  a  careful  comparison  with  the  appearances 
of  several  comets  observed  of  late  years,  it  seems  evident  that  tiiey 
are  not  entitled  to  a  ])laoe  among  them;  the  most  considerable  of 
their  comas  being  barely  one- fiftieth  part  of  the  smallest  that  has 
ever  been  observed  to  attend  a  comet. 

Thus  it  appears,  that  neither  the  njipellation  of  planet  nor  comet 
can  be  assigned  to  these  newly  discuvcred  liudies.  And  it  remains, 
tlicref  jtl  ,  to  find  out  some  new  term  by  which  they  may  be  distin- 
guished.  Fkeviously  to  this*  tint  author  thinks  it  necessary  to  fix 
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upon  an  accurate  definitioTi,  with  a  view  to  facilitate  an  appropriate 
denomination.  According  to  this  definition  they  are  "  Celestial  bodies 
of  a  small  or  a  very  small  size,  which  move  in  orbits  of  no  very  great 
excentncity  round  the  sun,  the  planes  of  which  may  be  inclined  to 
the  ecliptic  in  any  angle  wliatwevcr :  their  motion  maj  be  direct 
or  retrograde ;  and  they  may  or  may  not  have  very  considerable  at- 
mospheres, or  very  small  comas  or  nuclei.'* 

Description  of  the  Corunium  Sione,  and  its  Varietie§,  commomljf  knowm 
fly  tkt  Names  of  Oriental  Ruhjf,  Sapphire,  &c. ;  with  Observations 
OH  some  other  Mineral  >>ubstance$.  By  the  Count  de  Boumon,FJ2.iS« 
Read  March  25»  1802.    [PhU,  Trans,  1802, />.  233.] 

In  a  former  pi^ier,  printed  in  the  Philosophical  Transactiona  for 
the  year  1798,  Count  de  Boumon  gave  an  analytical  description  of 
the  crystalline  forms  of  corundum  from  the  East  Indies  and  from 

China.  From  a  note  inserted  at  the  beginning  of  the  present  com- 
munication, we  ieam,  that  the  great  number  of  specimens  of  that 
substance,  since  collected  frDin  difFerent  parts,  chieiiy  of  the  East, 
have  added  so  considerably  to  our  knowledge  relating  to  that  iiub- 
ject,  as  to  render  it  necessary  not  only  to  correct,  but  even,  in  many 
rcspeets»  to  alter  our  opinion  concerning  it :  and  that  hence,  rallier 
thtti  crnte  intricacy  by  introducing  this  additional  knowledge  in  the 
form  of  a  supplement,  he  had  thought  it  eiqpedient  to  collect  all  liie 
information  that  could  be  obtained  into  one  point  of  v-iew,  in  hopes 
of  delivering,  in  the  present  paper,  with  the  addition  of  a  chemical 
analysis  which  we  are  taucrht  to  exjiect  from  Mr.  Chenevix,  a  com- 
plete mineralogical  hist(3ry  of  this  curious  substance. 

The  paper  is  preiactd  by  a  short  historical  account  of  the  opinions 
of  fonner  naturalists  oonceining  the  corundum  stone,  and  its  ciassi« 
fication  in  the  mineral  system.  Hie  lint  of  these,  who  derived  their 
knowledge  chiefly  from  lapidaries,  had  no  hesitation  in  ])lacing  it 
among  the  gems,  the  hardest  of  which  they  distinguished  by  the 
epithet  Oriental,  and  subdivided  them  accordinc^  to  their  colonr«». 
Rome  de  Lisle  wa«  the  hrst  who  deduced  distiiicti\  e  characters  from 
the  crystalline  forms  of  the  difterent  sort^j.  rejecting  the  colour  as  a 
fallacious  character.  The  lij^t  chemist:^  who  undertook  to  analyse 
this  stone,  thought  themselves  authorized  to  consider  it  as  consisting 
of  new  elementary  earths ;  but  afterwards  it  was  thought,  and  it 
mipears  now  with  much  resson,  to  bdong  to  the  dass  of  &ose  stones 
which  are  chiefly,  if  not  entirely,  composed  of  argill.  Werner  at 
length  also  undertook  the  analysis ;  but  he  retrograded  somewhat 
from  what  has  been  since  found  to  be  the  truth,  by  plaoin?  it  between 
pitch-stone  and  felspar.  Ahht  Hauy  at  leng-th,  recurring  again  to 
the  cr\'stalline  form,  placed  it  immediately  after  felspar,  and  before 
tiic  Ceyiomtc ;  from  both  which,  however,  it  diiiurs  widely,  both  by 
its  baldness  and  pacific  gravity. 

We  are  greatly  indebted  to  the  zeal  and  perseverance  of  our 
honourBble  member*  Mr.  Charies  Greville,  for  a  very  ample  coUee- 
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tion  of  ^ecimens  of  this  stone,  and  of  vnrious  other  species  which 
were  long  thought  analogous,  liut  arc  now  found  to  constitute  with 
it  a  genus  of  some  extent.  'Hds  substance,  we  are  now  told,  pre« 
mlt  itaelf  to  our  sentes,  especially  to  our  eight,  under  two  very  dis- 
■imilar  mppmnttcm.  The  fint  is  the  ongiaat  oonmdum  imported 
under  that  naaie  nd  elao  under  that  of  adanumtbe  iper.  At  times 
it  Is  brought  in  iiregulsr  fragments,  but  often  in  crystals,  which  are 
generally  of  a  pretty  hurge  size.  Those  of  the  other  appearance  are, 
in  fact,  the  trems  hitherto  known  by  the  name?  of  Rnpphire,  Ruby, 
&c.  Another  distinction  is  next  made,  according  to  the  texture  or 
fineness  of  tlic  g^raiu  of  these  stones ;  the  former  being  called  imper- 
fect, and  the  latter,  or  the  gems,  perfect  Corundum. 

Thu  antiMxr  now  enters  into  a  minute  account  of  the  appearances 
and  the  principal  properties  of  this  substance.  And  first  he  treats  of 
its  csImt*  Tins,  he  tells  us,  is  at  best  but  an  uncertain  character  in 
stones,  but  yet  it  may  at  times  tMatd  some  secondary  marks  of  di« 
stinction.  llie  common  or  imperfect  corundum  varies,  in  this  respect, 
according  to  the  countn,'-  where  it  i?  found.  Thnt  from  the  Cnmatic 
is  ot  a  grayish  white,  sometimes  approaciimg  to  a  j>ale  green,  and 
sometimes,  though  rarely,  of  a  red  or  blue  colour  :  that  from  China 
and  Ava  is  generally  of  a  dull  green  or  brown  colour ;  and  that  from 
the  coast  of  Malabar  appears  of  a  reddish  brown. 

Hie  perfect  corundum  which  is  found  in  Pegu  and  in  Ceylon  is 
either  red,  Une,  or  yellow.  The  former  is  the  Oriental  ruby ;  the 
bloc  is  the  sapphire  ;  and  the  yellow  the  topaz.  From  a  duly  pro- 
portioned mixture  of  the  blue  and  the  red  is  produced  the  purple 
colour,  which  constitutes  the  Oriental  amethyst.  The  union  of  the 
blue  and  veHow  forms  the  green  colour,  which  i«5  proper  to  tlic  Ori- 
ental euicrahi ;  and  a  larger  proportion  of  yellow  produces  the  colour 
proper  to  the  chr^-soiite. 

3.  As  to  transparency,  the  crystals  of  corundum  from  the  Camatic, 
hsEfing  osoally  rough  surfiuses,  are  of  couiae  very  imperfectly  diapha- 
aoos;  but  when  broken,  thdr  firsgments  have genenaUy  a  certain  de* 
gree  of  semi-transparency ;  most  of  these  fragments,  when  held  up  to 
the  light,  show  a  number  of  fissures  in  their  substance,  which  in  a 
great  measure  prevent  the  transmission  of  light.  These  fissures  arise 
from  a  want  of  <  ohe*iion  between  all  tiie  parti<  of  the  crystalline  la- 
iiiiua?.  The  red  and  bine  corundum  of  the  Larnatic  ha.s  a  gr^-ater 
degree  of  transparency  tlum  tiiu»c  uf  uiiy  other  colour ;  the  blue  iu 
particular  having  generally  the  preference  in  this  respect. 

3.  In  kwrdmu  tbeoorundum  comes  nest  to  thediamond;  but  this 
«|uality,  with  leganl  to  intensity,  differs  greatly,  according  to  the  co- 
lour  and  degrees  of  purity  of  the  specimens.  The  corundum  of  the 
Camatic,  when  it  is  neither  blue  nor  red,  is  less  hard  than  any  other 
sort ;  whilst  the  imperfect  blue  species  exceeds  fdl  the  other  vnrit  tics 
of  this  kind  iu  hardness,— -^uch  is  its  density  that  it  will  emit  pretty 
bright  sparks  when  struck  witli  «teel. 

4.  'V\kx&  substance,  like  quarts,  becomes  phosphorescent  by  colU- 
M.  Tlie  crystals  of  a  red  colour,  whether  of  the  peifoct  or  im- 
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perfect  kind,  will  emit  a  lig^t  oi  a  very  deep  fire-coloar,  tunilar  to 
that  of  a  red  hot  iron. 

5.  The  si)ccihc  gravity  of  this  stone  varies  in  all  its  different  ]vind>. 
The  mciuis  dtHluced  from  a  great  number  of  observationa  afford  tiie 
following  numbers. 

ImpeiSect  conindum  3931.  PeiliBct  oonmdum,  in  the  instiiice  of 
Oriental  ruby,  3977 ;  and  of  Mtpphire.  4158.  The  difierenee  seems  to 
be  propoitioiiate  to  the  degree  of  perfection  of  the  cryatalligation, 
and  conseqjaently  of  the  tranaparency  of  the  stone. 

G.  We  coine  now  to  the  most  extensive  and  most  elaborate  sec- 
tion of  the  paper  which  treats  of  XhQ  crystalline  f onus  nf  the  different 
kinds  of  corundum.  The  primitive  form  of  all  the  kinds,  wiiatever 
be  their  degree  of  perfection,  we  are  here  told  is  a  rhomboid  slightly 
acute^  the  obtuse  angles  of  the  planes  measuring  94*^,  and  tiie  acute 
ones  86^;  and  it  is  aeseited,  that  whatever  the  form  of  an  indmdnal 
crystal  may  be,  it  may  always*  by  dividing  it  according  to  the  lately 
eatablished  ndes  of  cr3rBta]]ography,  be  ultimately  reduced  to  thiiB 
rhomboidal  form.  ITie  manner  in  which  crystals  deviate  from  their 
primitive  form,  by  the  substitution  of  planes  for  the  anrrles,  effected 
by  tlie  retreat  of  rows  of  molecules,  wliich  constitute  the  crystalime 
lamina',  if<  amply  disriLssed  in  a  note;  and  nine  modifications  are 
dei^cribed,  forming  a  great  variety  of  prismatic,  pyramidal,  and  other 
crystab,  of  which  aome  idea  can  only  be  formed  by  an  inipectioii  of 
tiie  figurea  tihat  accompany  the  paper. 

7.  The  next  section  treats  of  the  fracture  ami  texture  of  thia  atone. 
In  general  we  aie  told  that  all  the  kinds  have  a  lamellated  texture, 
the  layers  beina;  in  a  direction  parallel  to  the  fare?  of  the  rhomboid, 
and  thnt  tht  y  break  in  a  direction  parallel  to  those  tares.  The  ea^e, 
howevtr,  Nvith  which  these  laminae  may  be  divided,  differs  greatly  in 
the  different  varieties ;  and  this  is  ascribed  to  the  degree  of  force  ex- 
isting in  the  attraction  of  the  molecules  which  compose  these  cry- 
atala,  as  well  aa  to  the  perfect  adheaion  of  the  crystalline  laminaB 
oompoaed  of  thoae  molecules  at  aU  points  of  their  surface.  Una  at- 
traction and  adheaion,  it  ia  thought,  variea  with  the  colour  of  the 
stone,  the  blue  or  sapphire  possessing  those  qualities  in  the  highest 
degree,  which  nerounts  for  the  fracture  of  this  stone  hein*?  often  in  a 
direction  oblique,  and  even  at  right  angles  to  the  planes  of  the  la- 
minsp. 

8.  Tiie  8th  section  contains  some  observations  on  the  phaenomena 
of  light  exhibited  by  thia  atone.  The  prismatic,  aa  well  aa  the  pyra* 
midal  cryatak  of  corundum,  when  their  extremitiea  are  terminated  by 
planes  which  are  perpendicular  to  their  axes,  very  frequently  exhibit 
on  these  planes  a  changeable  Tariety  of  colours,  known  by  the  name 
of  chatoyant.  This  jiro|ierty  i?  Rscribed  to  the  reflection  of  light  in 
the  ?:mall  intervals  which  reinnin  between  the  crystalline  laminae  in 
those  parts  where  these  lamiuaj  are  not  in  perfect  contact.  It  fol- 
lows hence  that  the  most  compact  sorts  of  corundum  will  not  exhibit 
thia  appearance.  To  the  same  property  is  also  ascribed  that  beauti- 
ful reflection  of  light  in  the  foim  of  a  atar  of  aix  rays,  frequently  pro* 
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dnced  in  nliici  and  sapphires  when  eot  in  m  particular  direction.  At 

to  the  manner  of  cuttiri!!:  these  asteries,  or  star-stones,  as  they  arc 
usually  called,  it  appears  to  be  rather  the  effect  of  chance  than  of  any 
determined  th^ry.  Some  hmt^,  however,  are  here  given  for  the 
purpose,  which  chiefly  recommend  a  proper  attention  to  the  primi- 
tire  riiomboidal  form  of  the  crystal. 

Id  the  9th  leelioii  the  author  tnata  of  the  chanetenofl^  oomii- 
dmn  ailbided  hy  chemical  analysis;  and  here  he  anticipates  die  re- 
sults of  the  infcstigation  we  are  to  be  fienmnued  with  by  Mr.  Chene- 
Tix.  Hiese  confirm  what  he  has  all  alon^  maintained  in  this  paper 
of  the  identify  of  the  •^evernl  Idnds  of  stxmes  whicb  lie  hss  daflaed 

onder  the  name  of  Corundum. 

The  iui^redieuta  are  uniformly  found  to  be  the  ^ame  in  all  the 
species,  differing  only,  and  but  in  a  small  dtpree,  in  their  propor- 
tions. The  principal  of  these  ingredients  is  argill  or  alumina,  which, 
m  the  impcriect  corandnre  from  tiie  Carnatic,  Malahar.  ChW  and 
eonsiat  of  between  86^  and  91  in  100  parts.  In  the  sapphire 
it  amounts  to  92,  and  in  the  ruby  to  90  hundredths.  Hie  other  con- 
stitnent  parts  are  silica  and  iron ;  the  fonner  in  the  greatest  propor- 
tion. Of  the  identity  of  stone?  which  bear  very  different  appearance?, 
another  example  here  ^^iven  in  the  instance  of  the  teUpar,  reasons 
being  assigned  why  some  sj)ec  ies  of  schorl,  the  adularia«  and  some 
other  substances,  ought  to  be  classed  with  it. 

The  author  proceeds  next  to  consider  the  sort  of  corundum  which 
does  not  exhifart  the  smallest  rudiments  of  crystsUization,  and  which 
nuneralogiBts  have  agreed  to  distingnish  by  the  name  of  CmrjmcI 
Corundum,  It  resembles,  in  many  respeda.  a  ooaiae  jasper:  but  tta 
much  greater  degree  of  hardness,  and  its  much  higher  specific  gra- 
vity, render  it?  true  nfitiire  easily  distingiiishnhle.  It  has  a  h\mel- 
lated  appearance,  llie  red  sort,  in  pnrtirular,  lhvcs  prettv  stronj^ 
sparics  when  struck  with  steel.  It  is  phosphorescent,  like  crystal- 
lized corundum.    Its  specific  gravity  is  3902. 

Three  sections  treat  next  of  the  matrices  of  different  sorts  of  co* 
fondnm ;  which  kad  the  antfaor  to  dwell  largely  on  a  variety  of  sub* 
stances  whieh  hitfaeito  were  thought  to  have  no  hind  of  affinity  with 
this  stone. 

The  first  section  treats  of  the  matrix  of  impcrfiect  corundum  from 

the  peninsula  of  India,  chiefly  from  tlie  Camatic,  and  of  the  !«ub- 
i^tances  witli  wliich  it  is  accoin])aiiied.  This  matrix,  as  far  as  our 
|iref«pnt  knowledge  extends,  ai)pciu-s  to  be  a  stone  of  a  jiarticular 
nature  ;  sometimes  of  a  loose  granulated  texture,  not  unlike  a  coarse 
sandstone  ;  and  at  other  times  of  a  closer  grain,  similar  to  the  kind 
of  nmrUe  known  by  the  name  of  Coaise-giained  Saline  Marble :  both 
Idnda  are  of  a  pearly  gray  colour,  sometimes  sKghUy  dnged  with 
green,  and  have  a  degree  of  semi-transparency  not  unlike  chalce- 
dony. Their  specific  gra>ities  are  inferior  to  that  of  felspar.  In  this 
substance  the  crystals  of  corundum  are  imbedded,  nearly  in  the  same 
manner  as  those  of  felspar  are  dispersed  in  porj)hyr}'  or  et  rtain  granites. 
The  accompanying  substances  arc,  1 .  LameUttted  jrof/mi'tflg,  uot  un- 
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like  felspar  or  adularia,  and  partaking  of  many  ot  the  properties  of 
corundum  itself,  and  even  of  ita  crystallization.  2.  Fibroideii,  wiiich 
are  described  aa  email  masses  frequently  crystallized,  but  difierent  in 
some  respect!  from  all  oito  aiiiienl  robetmiTt  liiltefeo  known. 
3.  Tk&Uii0,  w  the  Epidote  of  AbMHany.  Thu  b  miinilelf  dMcribed 
in  three  different  atstee.  4.  Homblemit,  wliich  ia  moat  constantij 
and  most  abundantly  contained  in  the  matrix  here  treated  of.  5< 
Qtmrtz,  Talc,  Mica,  Steatite,  Garnets,  Zircon  ;  all  'which,  though 
manifestly  dispersed  in  this  matrix,  nre  yet  less  frequent.  And  lastly, 
the  presence  of  black  Oxide  of  Iron  is  likewi<!e  evident,  thrnirrh  not  in 
such  lar^c  pro|)ortiona  as  in  the  matnx  of  the  imperfect  corundum 
^om  China. 

Seetioa  2.  Of  the  matrix  of  imperfiiet  ootimditm  from  China,  tad 
the  aubslancea  with  which  it  ia  aooompamed. — Hiia  matrix  ia  totallf 
diferent  from  the  pteceding  one,  being  a  granite  iock»  composed  of 
an  a^regate  mixture  of  felspar,  fibrolite,  mica,  and  attractable  black 

oxide  of  iron  :  but  none  of  that  particular  substance  which  has  been 
mentioned  as  forminer  the  basis  of  the  preceding'  matrix  i''  herp  ob- 
served. 'Die  four  substances  above  mentioned  are  unequally  distri- 
buted throughout  the  mass  ;  some  pieces  being  composed  almost 
entirely  of  only  one  of  them,  while  in  other  pieces  the  substance  are 
mixed  together  in  different  proportions,  and  aometimea  in  neariy  equal 
ones. 

Section  3.  Of  the  matrix  of  perfect  comndam  from  the  Idand  oi 
Ceylon,  and  the  substances  of  which  it  appears  to  be  compoeed. — 

Tlic  Jiuthor.  on  this  head,  speaks  with  some  diffidence,  as  the  precious 
stones  comprised  under  the  denomination  of  this  kind  of  corundum 
are  selected  by  tlie  iiilmbitajits  from  the  sands  wasiied  down  by  the 
rivers  or  rivulets  ot  tiie  island,  and  have  sekium  been  broup^ht  to 
Kurope  in  any  kind  of  matrix,  lie  gives  us,  however,  a  list  of  the 
substances  which  compose  the  sands  that  watt  eent  to  va  from  Ceykm ; 
although  he  will  not  Tentore  to  assert  positively  diat  these  aohal^Deee 
really  accompany  the  corundum  when  in  its  matrix.  They  are,  1 .  Spi» 
neUe  Ruhy,  which  generally  composes  nine  partB  in  ten  ci  the  whole 
mass  of  this  sand,  but  in  suc  h  small  crystals  or  fragments  as  to  render 
them  of  little  or  no  const  qnence  in  trade ;  owing,  no  doubt,  to  the 
selection  made  in  India  before  it  is  sent  over.  The  few  of  a  tolerable 
size  lliat  have  been  obtained,  are  here  described  as  to  their  crystal- 
line form,  their  colours,  their  peculiar  matrix,  in  some  of  which  was 
found  an  iron  ore  hithcarto  unknown,  while  aome  of  them  appeared 
evidently  to  be  masses  of  adularia.  2.  TburaialHi,  in  the  form  of  a 
very  obtuse  riiomboid,  with  several  varietiea  deducible  from  this  form, 
and  of  different  colours.  3.  Ceylonife,  so  called  by  M.  la  Matherie, 
but  dis*tinguished  by  the  name  of  Pleonaste  in  the  Mineralogy  of  the 
Abbe  Hauy.  Tliis  ia  likewise  of  a  variety  of  crystalhne  forms  nnti 
colours.  4.  Zircon,  which,  next  to  the  Spinellc,  is  the  pubstance 
roost  frequently  found  in  the  sand  of  Ceylon,  the  crystals  of  which, 
though  very  small,  are  yet  in  general  very  perfect.  And  lastly, 
thoHgh  their  numbers  be  very  imignificant,  lome  small  scattered 
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frinents  of  quartz .  felspar,  calcareom  ipar,  a  Urowniah-yeUow  mica, 

and  particles  of  attractable  oxide  of  iron. 

The  paper  closes  with  some  account  of  corundum,  which,  contrary 
to  the  received  opinion,  that  this  stone  was  only  found  in  the  East 
Indiea,  has  been  thought  to  exist  in  other  parts  of  the  world.  The 
author  dwells  mostly  upun  liic  appeanuices  of  a  atone  he  himself  dis- 
eovcrad  in  the  mmmtaiDoua  porta  of  the  Forez  in  France,  end  wbidi 
tiie  AIMHany  oonaidenoidyaaaspecietoflelqMur.  TheCbuntel- 
Icga  hie  reasons  Ibr  classing  it  with  the  perfect  Une  corundum, 
known  by  the  name  of  Si^bire.  As  to  Tarious  stones  found  in 
Germany,  in  the  Isle  of  Tirree  on  the  western  coast  of  Scotland,  on 
Chesnut-hill  near  Philadelphia,  and  el^sewhere,  which  have  by  some 
been  considered  a.s  corundum,  the  author  cautions  us  against  acqui- 
escing ii)  those  assertions  tiU  more  conclusive  arguments  shall  appear 
m  their  lavomr. 

Analysis  of  Corundum,  and  of  some  of  the  Substances  which  accompany 
Ug  with  OhmwaUmt  on  the  Ajffinitkf  wkiek  ike  £mrtk$  km  hetn 
9i^^po9ed  to  kave  for  mck  oiker,  in  the  kmmi  Waif.  By  Rkhaid 
Cheneviz.  E$q,  F.R.8.  mi  M,RJ^.  ReedMfty  20, 1802.  iPkil. 
IVm.  1802,  p,  327.] 

After  a  detail  of  several  unsucc^ful  attem]>t8  to  analyse  this  stone, 
which  on  account  of  its  great  hardness  is  both  difficult  to  pulverize 
■nd  to  be  leduced  by  aaline  agenta*  we  find  an  ample  deaeription  of 
the  proceaa,  wbieb  was  attended  with  the  deaiied  siioeeaa.  A  piece 
of  corundum,  weighing  100  grains,  was  made  several  times  red  hot, 
and  plunged  into  cold  water ;  it  was  then  pounded,  first  in  a  steel, 
and  next  in  an  agate  mortar,  and  thus  reduced  into  an  im]>aJpable 
powder.  This  powder  was  by  means  of  dilute  muriatic  acid  cltared 
irora  the  fcrru£::inous  particles  which  adhered  to  it  from  the  steel 
mortar,  it  was  then  put  into  a  platiua  crucible  with  2(>0  grains  of 
soh-bonteof  soda,  and  the  mixture  was  exposed  for  an  hour  or  two  to 
s  vidient  beet:  tbe  daas  produced  by  this  insion  was  in  about  twelve 
boon  dissohred,  by  boiling  it  in  a  proper  quantity  of  muriatic  add. 

Tbe  silica  might  now  have  been  separated  by  evaporating  the 
whole  to  dryness,  but  it  was  thought  preferable  to  get  rid  of  aiQ  the 
salts  contained  in  the  hquor  bv  a  preripitation  etf toted  by  means  of 
an  alkaline  carbonate.  The  precipitate  thus  obtained  weis  then  re- 
dissolved  in  muriiitic  acid,  and  the  silica  was  hence  cleared  bv  eva- 
poration. The  remaining  hquor  was  alterward^i  buUed  vvitii  puta&h, 
by  wbidi  meuia  the  alumtnm  was  prodpitated.  It  was  then  radis- 
aolred  by  the  excess  of  potash,  fimn  which  the  earth  was  finally  ob* 
tsined  by  muriate  of  ammonia.  A  small  proportion  of  iron  was  se- 
parated by  muriatic  acid.  Both  these  earths  being  now  washed  and 
dried,  were  ignited,  and  thus  the  exact  weight  of  each  was  accurately 
ascertained.  The  author  paid  particalar  attention  to  the  silica  pro- 
duced in  this  procc>s :  as  NIr.  Kl;i]»r<)th,  who  had  formerly  analysed 
this  stone,  declares  tiiat  he  never  found  any  of  clus  ingredient. 
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Next  follow  the  tables  of  the  contents  of  six  kinds  of  corundum, 
viz.  the  sapphire,  the  luby,  and  the  corundum  from  the  Camatic, 
from  Malabar,  from  China,  and  from  Ava.  The  proportions  of  the 
fint  species  are  5^  ailicat  92  almmmu  1  iron,  and  1}  loaa.  The  pro* 
portiona  of  the  other  kinds  do  not  differ  verj  considerably  from  theae. 

The  matrices  of  these  stonea  being  more  easily  fused  than  the  ds 
kinds  above  mentioned,  tlie  usual  and  well  known  mode  of  treatment 
by  potash  was  found  sufficient  to  render  them  soluble  in  acids.  Al- 
though  this  mode  be  now  ver>' familiar  to  ciii  mists,  the  author,  how- 
ever, in  order  to  leave  no  cause  for  suspicion,  describes  the  process 
he  used  with  the  matrix  of  the  corundum  from  the  peninsula  of  India. 
The  residta  gsTe  42^  ttlica»  37^  alumina.  15  lime.  3  iron*  and  2  loss, 
ivith  a  trace  of  manganese.  By  similar  treatment  the  Tsriooa  snb* 
stances  contained  in  this  and  some  other  matrices,  viz.  felspar,  fibio- 
lite,  and  three  sorts  of  thallite,  were  analysed,  and  the  results  are 
given  in  tables.  It  is  remarkable  that  while  all  the  other  substances 
yield  in  different  proportions  the  same  ingredients  as  the  matrices 
themselves,  the  tibruhte  was  found  to  consist  only  of  silica  and  alu- 
mina, the  quanti^*^  of  iron  it  contained  being  so  small  as  hardly  to 
deserve  notice. 

In  the  prosecution  of  this  inquiry  Mr.  Cheneriz  observed,  that  if 
a  cpiantity  of  potash  be  for  some  time  kept  in  fusion  in  a  platina  cru- 
cible, the  latter  will  be  found  to  lose  some  grains  of  its  weight.  The 
quantity  of  the  metal  thus  lost  he  actually  found  in  the  potash ;  and 

brnrc  he  infrr?!  thv  nffinity  between  tbe^e  two  «Tib«tances,  which  af- 
hnity,  it  seems,  is  made  use  of  by  the  Spaiiiiircls  for  detecting-  the 
platina  contained  in  the  ingots  of  gold  sent  from  their  American 
pos6t:<!^iuns.  He  also  has  occasion  to  show  that  potash  which  has 
usually  been  denominated  a  fixed  alkali  is  not  so,  strictly  speaking, 
since  &ere  is  a  degree  of  heat  by  which  it  may  be  totally  volatilized. 

In  a  second  part  of  the  paper  the  author  treats  of  the  aflinitiea 
which  the  earths  are  supposed  to  exerctae  towards  eadi  other  vrhat 
held  in  solution  by  acid  or  alkaline  menstrua.  There  being  a  dif- 
ference of  opinion  on  this  subject  among  some  of  the  m<^t  eminent 
chemists,  Mr.  C'henevix  has  rcj)eated  many  of  their  experiments, 
especially  those  of  Guyton  de  Morvcau.  After  descanting  largely  on 
the  probable  causes  of  error  in  this  eminent  chemist,  as  well  as  m 
Mr.  Kirwia  and  others,  he  derives  from  his  results  the  following; 
general  condusums. 

1st.  That  there  exists  an  affinity  between  silica  and  alumina. 

2ndly.  That  there  exists  a  very  powerful  affinity  between  alumiim 
and  magnesia. 

3rdly.  Tliat  alumina  shows  an  affinity  for  lime. 

4thly.  That  Mr.  Guyton  was  mistaken  in  every  instance  of  affinity 
between  tiic  earths,  except  in  one  w  hich  had  been  observed  before 
his  experiments ;  and  that  he  has  attributed  to  a  cause  which  does 
not  exist,  phKoomcna  that  must  have  resulted  from  the  impurity  of 
liii  re-agents. 

And  lastly,  That  neither  the  experiments  of  Mr.  Guyton,  nor  an 
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opinion  maintained  in  an  anonymous  letter  fmmFxeyhergt  published 

in  the  4th  volume  of  Mr.  Nicholson's  Journal,  are  sufficient  to  di- 
minish in  any  de^rri  c  tlic  \  aluc  of  that  aflfiLitaxicc  which  ipjfigralogy 
denTcs  firom  chemical  iavebtigation. 

Description  of  the  Anatomy  of  the  Omithorhynchus  Hystrix.  By 
Everard  Home,  Esi^.  F.R,S\  Read  June  3,  1802.  IFhiL  Trans, 
1802,  p,  348.] 

The  f*pecimen  from  which  this  description  was  taken,  and  which 
wa-s  exhibited  to  the  Society  at  their  Meetinor,  broue^ht  h'om 

New  bouth  Wales.  It  is  a  male,  probably  amved  at  its  full  growth. 
It  is  seventeen  inches  in  length  from  the  i)oint  of  the  bill  to  the  ex- 
tremity of  the  tail ;  and  its  greatest  circumference  measures  likewise 
ibout  seventeen  inches.  Its  back  and  tides  are  covered  with  quills, 
the  longest  of  which  are  about  two  inches  and  a  half  in  length.  Its 
bill  projects  from  the  head  one  inch  and  three-fourths,  tapering  iroin 
its  base,  where  it  is  seven-eighths  of  an  inch  in  diameter  to  its  |)oint, 
where  its  diameter  is  not  above  threc-eic^hths  of  an  inch.  It  is  tubular, 
convex  on  the  upper,  and  flat  on  the  lower  surface.  The  tongue  is 
cylindrical,  very  small  towards  the  point,  and  eight  inche*  long.  This 
species  has  a  peculiarity  in  its  mode  of  managinj;  its  tood.  \^  hich  di- 
stinguishes it  from  the  Paradoxus.  Hie  food  is  hrst  bruised  by  small 
homy  prominences  adhering  to  the  tongue  and  palate,  and  then  swal- 
lowed with  a  certain  quantity  of  sand,  the  stomach  being  sufficiently 
larire  to  contain  this  extraneous  matter,  together  with  the  food,  and 
effectually  defended  from  injury  by  a  CQticahur  lining. 

Mr.  Home  proceeds,  with  his  usual  accuracy  and  minuteness,  in 
his  technical  f!e>rription,  both  of  tlie  externnl  and  internal  pnrt*5. 
which  he  illustrates  with  a  number  of  figures.  Having-  completed 
this  detail,  he  observes  in  general,  that  this  species  ot  Oniitliorliyn- 
chus  being  a  nearer  approach  to  the  more  pcrlect  quadruped  than  the 
Pttadoxns,  and  its  tongue  being  in  some  respects  similar  to  those  of 
the  Manis  and  Myrmecophaga.  he  thought  it  necessary  to  look  among 
the  different  species  of  these  genera  for  other  parts  of  resemblance* 
The  result  of  this  comparison  is.  that  the  Omithorhynchus  is  essen- 
tially different  from  all  other  quadrupeds,  bearing  in  some  rc^pocts  a 
resemhlnncc  to  birds,  and  in  others  to  the  Amphibia,  so  that  it  may 
be  conaidered  as  an  intermediate  link  between  the  elates  Mfimmalia, 
Aves,  and  /Vmphibia.  To  the  first  class  it  no  doubt  approaches  nearest 
in  the  instance  of  the  Myrmecophaga ;  and  to  the  birds  it  bears  a 
fing^lar  afiuiity  in  the  male  organs  of  generation,  as  is  here  illus- 
trsted  by  comparing  its  penis  with  that  m  the  drake. 

From  the  whole  of  this  investigation  are  deduced  the  following 
characters  as  p^niliar  to  this  animal,  considered  ns  a  genus.  The 
male  has  a  spur  on  the  two  hind  legs,  close  to  the  heel.  The  female 
has  no  nipples,  differing  essentially  in  this,  as  well  n«  in  the  organs 
of  generation,  from  the  Mammidia.  The  beak  is  smt)<»th,  while  the 
rc«t  of  tlie  animal  is  covered  with  hair.    The  tongue  has  homy  pro- 
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cesses,  which  answer  the  purposes  of  teeth.  The  penis  of  the  male 
is  solely  appropriated  to  the  passage  of  the  semen,  its  external  orifice 
heing  suhdivided  into  severai  uptnuigs,  so  4is  to  scatter  the  semen 
over  aa  extent  of  surface,  while  the  uriae  pasfies  by  a  separate  canal 
into  the  rectum.  And  lastly,  the  female  has  no  common  uterus,  the 
tubes,  wbidi  correspond  to  the  horas  of  tiie  utenm  in  other  qoaidn^ 
peds.  receiving  the  temen  immediately  fiom  the  penis  of  the  male. 

Mr.  Home  condudea  his  paper  with  a  conjecture,  that  more  species 
of  this  extrnonlinary  animal  wiD  be  gradually  discovered ;  a  drawing 
having  already  been  received  from  Van  Diemen's  Land  of  an  indi- 
vidual similar  to  the  Hystrix  lure  described,  only  with  the  spines 
much  shorter.  And  he  thinks  it  jjrobable  that  the  class  will  in  time 
be  found  to  consist  of  variuu^  kiuds,  and  that  those  hitherto  known 
will  be  amnged  under  different  genenu 

A  Method  of  faremtawjf  re/raetwe  entf  Mtptrdoe  Pmoers,  hy  prismatic 
Repctum,  By  WUliam  Hyde  WoUaston,  MJ).  FJtJs.  Read 
June  24.  1802.    [PMl.  Thau.  1802.  p,  365.] 

The  principle  of  this  method  depends  on  the  reflection  of  lip-ht  at 
the  inner  surface  uf  a  demcr  refracting  medium,  ita  application  in 
the  lint  instance  is  deduced  from  n  tlieoiem^  from  whidh  we  gather, 
that  since  the  range  of  indinatinn  within  wlUeh  total  reflection  Cakes 
place,  depends  not  only  on  the  density  of  the  reflecting  prini.  hut 
alao  on  the  rarity  of  the  medium  adjacent  to  it,  the  extent  of  that 
range  will  vary  according  to  the  difference  of  the  densities  of  the  two 
media.  And  tbnt  hence  when  the  refractive  power  of  one  medium 
is  known,  that  of  the  rarer  medium  may  be  thence  inferred,  by  ascer- 
tainiiic:  the  angle  at  which  the  ray  of  light  wiil  be  retlected  from  it. 

Having  exempliticd  this  by  several  instances  of  different  media, 
the  author  proceeds  to  give  an  account  of  an  instrument  he  fats  coqp 
trived  for  the  purpose  applying  this  principle  to  practice.  Ito  ob* 
Ject  is  to  measure  by  mechanicil  means,  which  can  only  be  under- 
stood by  Inspecting  the  drawing  annexed  to  the  paper,  the  sine  re- 
prefentin)^  the  rcfrnctivp  ]>ower  of  the  medium  applied  to  the  prism. 
One  of  the  ;ul\  iuitages  wiiich  this  method  possesses  above  the  u^ual 
mode  of  examiiiing  refractive  powers  is,  that  wherea.«>  hitherto  it  was 
neceb^ary  that  the  substances  imder  examination  siiuoid  have  two 
surfaces  inclined  towards  each  other  under  a  known  angle,  this  method 
enables  us  to  deduce  the  results  from  only  one  surface,  and  without 
any  computation.  Hence  also,  as  trials  can  be  made  by  meie  eon- 
tact,  may  the  refractive  powers  of  opake  bodies  be  easily  determined. 
And  these  powers  in  different  bodies  may  likewise  be  used  as  oonve* 
nient  tests  in  many  pliilosophical  inquiries. 

'iliif*  method  applies  also  to  media  of  which  the  refractive  densities 
are  not  uniform,  such  as  the  cr}'stalline  lens  in  the  eyes  of  animals, 
which  is  now  known  to  be  more  dense  in  the  centre  than  at  its  sur- 
face. It  is  here  shown  in  what  manner,  by  placii^  one  of  these 
varied  media  in  oontMt  with  a  prism,  all  its  gradmtiops  of  density, 
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tan  gmtMt  to  leaat,  wfll  beeome  at  onoe  mtnifeit  by  mm  iiM|Me- 
tioD.  Lvtly,  a  table  is  given  containing  a  series  of  substances  ar- 
rangrd  according  to  their  refractive  powers,  chiefly  deduced  from  ex- 
periments made  according'  to  the  method  here  de«?rrihed  ;  some  to 
which  the  machine  for  mr:i>-urenient  ^voul(]  not  apply,  being  ob- 
tained by  other  nicjin^,  or  burruwt-d  from  otlirr  authors. 

llie  second  yuit  of  the  paper  treats  of  liie  disperjsiou  of  light.  The 
priiKiples  tad  obsemtioos  on  which  the  induetioas  hm  given  chiefly 
dqiesd,  ere  fiiese: — ^When  a  glass  prism  is  placed  in  contset  wita 
water,  and  brought  near  the  eye,  in  sndi  a  position  that  it  reflects 
the  light  from  the  window,  the  extent  of  perfect  reflection  ifl  seen  to 
be  bounded  by  a  fringe  of  the  prismatic  colours  in  the  order  of  their 
refrang^bility.  But  it  may  happen  that  two  media  which  rcfrnrt  wn- 
equaliy  at  the  same  iiicidt-nce,  mnv  disperse  equally  that  incidence; 
and.  under  circum^tiuices,  a  j)tt'ucii  of  rays  passing  from  one  of 

the&e  media  mto  the  other,  will  be  refracted  without  dispersion  of  its 
coloDiB.  Hie  boundary  of  prismatic  reflection  will  then  be  found  a 
wdl  defined  line»  free  from  colour,  if  die  suifruse  atwhich  the  reflected 
light  emeiges  from  the  prism  be  at  right  angles  to  its  coarse.  More- 
ofer,  when  the  disparity  of  tiie  dispersive  powers  of  the  media  is  still 
^ater,  it  may  also  happen  that  the  usual  order  of  prismatic  colours 
be  reversed,  and  then  the  red,  or  least  refranirihle  ray,  vdVi  appear 
strongest  aiui  h)west  in  the  fnnge,  unless  tiie  colours  so  produced 
are  counteracted  by  refraction  at  their  emergence  from  the  pnsm. 

This  doctrine  is  illustrated  by  examples  of  various,  both  simple  and 
oompoond,  snbstancesi  and  especially  by  the  effect  of  metallic  eolu- 
tuns  diHerentiy  diluted  in  less  dispemve  media.  Having  compared 
several  of  these,  eaeh  diluted  till  the  limit  of  reflection  appeared  void 
of  colour  when  in  contact  with  a  rectangular  piece  of  plate -glass,  he 
deduced  thence  a  table  of  their  refractive  powers,  in  that  state  of  di- 
lution in  which  the  eve  could  discern  the  disappearance  of  colour. 

He  likewise  made  experiments  on  dispersion  by  means  of  wedges, 
in  the  maiiiKr  ])r,ictiscd  by  Mr.  Dolioiid,  Dr.  Blair,  and  othen* ;  and 
has  reduced  the  substances  thus  examined  into  a  second  table,  ar- 
langed  according  to  tiie  excess  of  their  effect  on  violet  above  red 
ligm,  nt  a  given  angle  of  deviation.  By  comparing  this  with  the 
pseoeding  tude,  it  appean  how  little  coiiespondence  there  is  between 
them,  and  consequently  how  numerous  are  the  combinations  by  means 
of  which  a  pencil  of  rays  that  passes  through  two  media,  may  be  made 
to  deviate  withoxit  dispersion  of  it«  colours. 

At  the  close  of  this  paper  the  author  remarks,  thnt  the  colours  into 
which  a  beam  of  white  light  is  separable  by  refracUoa,  appear  to  him 
to  be  neither  seven,  us  they  arc  usually  seen  in  the  rainbow,  nor  re- 
ducible to  three,  as  some  persons  have  conceived ;  but  that  by  em- 
ploying a  very  narrow  pencil  of  light,  four  primary  divisions  of  the 
prismatic  spectrum  may  be  seen,  with  a  degree  of  distinctness  which, 
be  believes,  has  never  been  described  nor  observed  before.  These 
colours  arc  red.  yellowish  green,  blue,  and  violet,  in  the  proportioo 
nearly  as  the  numbers  16,  23,  86.  25. 
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Ob  tk§  Mfue  Refmetim  of  JceUmd  Crystal  By  William  Hyde 
Wollaston.  M.D.  FJLM.  iMI  June  24.  1802.  IPkU,  2ViMf. 
1802,  i».  381.] 

In  die  pveoMiiii^  — Dr.  WoDmIimi  imcrted  two  dif« 
fierrat  metmret  of  refractive  powM  diitiBCtiy  ohtinahh  in  the  Ice- 
land cryataU  at  well  as  an  eatiiBate  fli  its  diq>er8iTe  pofvcr;  but  he 

ha«  rci»crv'cd  for  this  treatiae  some  remarks,  which  the  same  mode  of 
im*efetigHtion  has  enfiM*-d  him  to  make  on  it?  nhUque  refraction.  To 
this  he  was  led  by  the  confiidcmtiou  that  the  Liw  to  which  HuTL::euji 
hud  reduced  this  refraction,  however  luuiided  m  truth,  could  nut  be 
easily  verified  by  any  of  the  former  methods  of  measurement. 

Aceoidiog  to  the  Hoygcniui  hypotheib,  light  proceeding  finomaay 
lammoiia  centre  ia  propagated  by  vifantioiMi  of  n  OMdinm  liighly 
elastic,  that  pervadet  aU  space.  In  oidinary  cases  the  indptent  un- 
dulatioos  are  of  a  spherical  fonn ;  Vut  in  the  Iceland  crystal  thej 
appeared  to  lilin  to  be  portions  of  an  oblate  spheroid,  of  which  the 
nxi^  t-s  parallel  to  the  short  diagonal  of  anequilatemi  piece  of  crystal, 
and  it<^  centre  the  point  of  incidence  of  the  ray.  Hence  he  deduced 
a  ratio  between  the  sine  of  incidence,  and  the  sine  of  refracUun  (that 
is,  the  ordinate  of  the  spheroidiCcd  imdiilatioQ)  in  any  section  of  the 
qilieiold. 

In  a  geometrical  dednction  our  andior  diowa  tliat  hia  oibaemitkNia 
on  this  substance  accord  thnnigfaout  with  the  hypothesis  ol  Hoygeiia, 
the  mcasuies  he  has  taken  oonrcspoading  more  nearly  than  oonid  well 

hajipen  in  ca5»c  of  n  fr\l«e  theory.  This  i«  illustrated  by  various  ex- 
am|)leii,  in  which  the  retractive  power  is  estimated  accordinsr  to  va- 
rious directions  of  the  plane  of  incidence ;  and  the  data  ixiv  j^cunted 
out  for  tlie  construction  of  the  spheroid,  by  which  these  refractions 
are  regulated.  Lastly,  a  comparative  view  of  the  angles  obeervedL 
and  those  obtained  by  oomptttatioa,  is  reduced  into  n  taUe,  from 
which*  by  their  near  agreement*  we  collect  an  additional  piocsf  of 
the  accuracy  of  the  results. 

An  Account  o  f  some  CsMt  of  the  Production  of  Colours,  not  kUkerto 
described.  By  Thomas  Young.  M.D.  F.R.H.  FJL,8,  Professor  of 
Natural  Philosophy  in  the  Royai  JnttUmtiom.  Read  July  I,  1802« 
iPhii.  Trans.  18U2./I.  387.] 

In  a  former  paper  Dr.  Young,  treating  of  certain  phmnomenn  of 
coloured  light*  mentioned  a  law,  according  to  which  it  appears,  tiiat 
whenever  two  portions  of  the  same  light  arrive  aft  the  eyt  by  different 

route*?,  cither  exactly  or  very  nearly  in  the  same  direction,  the  linrht 
becomes  most  intense  wlien  the  difference  nf  the  routes  is  any  mul- 
tiple of  a  certain  lencrth,  and  least  intense  in  the  intermediate  state 
of  tiic  interfering  purtious,  and  that  this  length  is  different  for  light 
of  different  colours.  In  the  same  paper  he  showed  the  sufficiency  of 
this  law  for  explaining  all  the  phanomena  in  the  second  and  third 
books  of  Newton's  Optics ;  and  in  the  present  oommunicatinn  he  il> 
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lustrates  it  tfeill  fiirUiar,  by  applying  it  toioiiie  Mw  diitiiiet  eiiea  le* 
kting  to  tlie  ookviv  offflbret,  aiid  to  the  colours  of  mixed  plites. 

The  case  respecting  filncs  is  that  of  the  coloured  fringes  produced 
by  the  interposition  of  a  hair  between  tlie  liiminoua  object  and  the 
eye.  Here  it  19  observed  that  the  trinircs  arc  larger  and  brighter  in 
proportion  the  hair  is  thinner,  the  ])hLinomenon  being  mo.*-t  con- 
spicuous when  a  aiiigie  thread  of  a  siiiiworm  is  interposed.  The  cause 
Imbk  waigiwd  is  the  interference  of  two  portions  of  light,  one  re- 
flected mm  tlie  fihie,  and  the  other  bendiiig  xound  its  opposite  side* 
and  at  hat  eoiiicidliig  neaily  in  direotioii  with  the  finmer  portion ; 
hence  M  both  portions  deviate  more  from  a  rectiliiiear  dhrecoon,  die 
difference  of  the  length  of  their  paths  will  be  ^radvailly  iaereased, 
and  ronaequently  produee  the  nppenrances  of  colour  in  pucli 

cases.  The  rule  cnven  to  calculate  the  difference  of  the  paths  for  the 
li^ht  least  injected,  is  the  analogy  between  that  difference  to  the 
diameter  of  the  hbre.  which  will  be  as  the  deviation  of  the  ray  at  any 
p<unt  from  the  rectilinear  directioii,  to  its  diatanoe  firom  the  fibre. 

When  a  nnmber  of  ihtea  of  the  aame  kiiid,-^,  fat  instance,  an 
unifonn  lock  of  wool, — are  hdd  near  to  the  eye,  we  see  an  appear- 
anoe  of  halos  surroanding  a  distant  candle ;  but  their  brilliancy,  and 
even  their  existence,  depends  on  the  uniformity  of  the  dimensions  of 
the  fibres,  and  they  are  larger  the  fibres  are  smaller.  To  an  effect 
"iriLiIar  to  this  are  ascribed  the  coloured  atmospheric  hI  halos,  substi- 
tutmi?  to  the  above  fibres  a  number  of  particles  of  water  of  equal 
dimemuous,  and  properly  situated  between  the  luminary  and  the 
eye. 

Speaking  of  the  eoloinB  of  mixed  plates  in  looking  at  a  candle 
tluoagfa  two  pieces  of  plate-glass  with  a  little  moisture  between  themt 
we  arc  told  that  the  fringes  here  produced  are  tbe  effect  of  moisture, 
intermixed  with  portions  of  air,  exhibiting  an  appearance  similar  to 
devf.  Here  the  light  transmitted  through  the  water,  movinjr  in  it 
with  a  velocity  different  from  that  of  the  Htrht  passing^  throutjh  the 
interstices  filled  only  with  air,  the  two  ]H>rtiouy,  it  is  said,  will  inter- 
fere with  each  other,  and  produce  the  effect  of  colours  accordm^  to 
the  generallaw. 

In  fiiitiier  applying  this  general  law,  the  author  found  it  impossible 
to  avoid  another  supposition,  which  is  a  part  of  the  undulatory  theory 
he  defended  in  his  foimer  paper ;  namely,  that  the  velocity  of  light 
is  the  greater  the  rarer  the  medium :  and  he  suggests  an  idea,  which 
appear**  to  him  to  lead  to  an  explanation  of  the  dispersion  of  colours 
b)'  refraction,  more  simple  and  satisfactory  than  that  which  he  for- 
merly advanced.  He  suppe)>es  that  every  refractive  medium  trans- 
mits the  undulations  constituting  light  in  two  separate  portions,  one 
pasvng  through  its  ultimate  particles,  and  the  other  through  its 
pofca ;  and  that  fliese  portions  re-unite  continually  after  each  suc- 
eemive  sepamtion,  the  one  having  preceded  the  other  by  a  very  mi- 
nute but  constant  interval,  depending  on  the  regular  arrangement  of 
Ae  particles  of  a  homogeneous  medium.  Haviucr  brietly  discoursed 
on  the  application  ol  this  doctrine,  he  concludes  by  nentiomog  some 
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obManrations  which  appear  to  him  to  confirm  what  he  had  advmnoed 
on  a  former  occMion  touching  Uie  dispersive  powers  of  the  ejre- 

On  the  Composition  of  Emery,    By  iSmithson  Tennant,  Esq.  F.RJi, 
Read  July  1,  1802.    [PAi/.  Trans,  1802,  j?.  '^9S,^ 

The  ultmiate  results  of  the  experuncnts  mule  on  duB  mbstance. 
which  it  teems  had  nefer  befiove  been  pmperlj  analysed,  aie— that 

55  t^in«»  contain  12^  trrains  of  argillaceous  earth,  2  of  silex,  and  8 
of  iron;  that  1  pruin  was  not  dissolved,  and  that  the  remainder, 
being  1^  grain,  wa-s  iost  in  the  process.  Another  process  gave  the 
same  componenta,  but  in  nomewhat  different  proportions,  lliese  in- 
gredients being  very  similar  to  those  found  by  Mr.  Klaproth  in  Dia* 
moiid  fpuTt  it  is  tfaoogfat  that  emery  it  ettentially  a  tubttance  of 
•tme  nature*  wilii  pahtpt  a  lomtwhat  greater  propoitioa  ol  iron. 

Quelqueg  Remarque$  mt  It  Clalinir,  €t  ntr  F Actum  det  Corjys  qui  fta. 
teretptent.  Per  P.  Prevost,  Professmr  de  PhiJosophie  (I  Geneve,  See. 
Communicated  &y  Thomas  Young,  MJ>»F,RM.  Read  July  1, 1902, 
IPkU,  Tnm$,  1802,  p.  403.] 

Tlie  lemariit  here  brought  foiwaxd  rdate  chiefly  to  Dr.  Hciacliel*t 
enecimentt  on  the  tolar  and  teirettrial  rayt  that  ooettion  heat*  pub- 
lithed  in  the  Philotophtcal  Tiantactions  for  the  year  1800,  and  are 
meant  to  rectify  pome  anomalies  wliicli  appear  in  their  reaultt.  The 

paper  conwsts  of  two  part*  :  tlic  first  being  the  o])5er\*ations  on  Dr. 
Herachel's  .experiments,  and  some  new  ones,  with  inferences  deducfd 
from  them ;  and  the  st-cond  the  expuMtion  of  a  theory,  which  the 
author  thinks  may  recuucile  all  contradictions. 

In  tlie  first  part  he  sets  out  wiUi  briefly  stating  the  maimer  in 
which  Dr.  Henchel  condneted  die  eiperimenti  he  made,  ui  order  to 
ettifflate,  by  the  indicationt  of  different  tfaeimometera,  the  quantity 
of  heat  transmitted  through  various  subttanoet,  compared  with  tbe 
heat  afforded  by  direct  rays  from  different  luminous  bodies,  or  more 
properly  ^onrces  of  heat.  Here  the  author  soon  starts  a  difficulty 
concununp  the  mode  of  estimating  the  interceptii i power  of  t!ie 
•ubstanccs  used  in  the  exyuTinients.  As  these  cx])triiju  iit-  ( ou^j^t 
of  a  serifs  of  obscrvatioua  made  progressively  at  iutervuis  ol  one  mi- 
nute between  each  other,  it  follows  that  tlie  ratio  Dr.  Herschel  adopted 
between  the  heat  produced  by  direct  rayt,  and  thote  trtntmitted 
through  coloured  media,  is  not,  at  he  imagined,  a  constant  proportion, 
he  having  uniformly  deduced  his  infierencet  from  the  differencet  be* 
tween  the  initial  and  the  final  degrees  of  heat ;  whereas,  had  he  at- 
tended to  the  intermediate  observations,  lie  would  have  found  that 
each  of  them  would  have  afforded  r  {liffm  iit  ratio. 

Having  maturely  considered  this  subject,  the  author,  adverting  to 
tins  circumstunce  of  the  various  proportions  of  iicat  progressively 
yielded  in  tiiebe  experiments,  observes,  that  it  can  hudly  be  con- 
ceived why  the  faculty  of  tnntroitting  and  intercepting  heat  thooM 
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fln  Twy  in  any  nbitiiiee,  merely  because  it  his  tnasmitted  or  in- 
tocepted  it  for  a  greater  or  leas  length  of  time.  Hence  he  thinks  it 
essentia!  to  have  recourse  to  some  permanent  nile  from  which  the 
re«ults  may  in  all  causes  be  accurately  derived,  and  which,  when  the 
phaenomena  do  not  correspond,  may  lead  us  to  the  investigation  of 
some  other  cause.  Such  a  law  has  been  deduced  from  direct  expe- 
riments, and  implies  that  a  body  placed  in  a  medium  of  a  constant 
tempomtiire.  beoomee  hested  or  cooled  in  sncli  a  meimer,  tiiat  the 
dUTefencea  of  ite  heat  ftom  that  of  tiie  medium  are  In  a  geometrical 
progreaum»  wliQe  the  times  of  beating  or  of  cooling  aie  aritbmeti- 
caUj  proportionate.  It  wiU  readily  be  perceived  in  what  manner  it 
is  practicable  to  deduce  firom  the  two  progTe««=!ons  mentionerl  in  this 
law,  a  third  progression,  which  will  apply  to  the  intermediate  steps 
of  any  series  of  obsen  ations. 

This  law,  when  adajjted  both  to  Dr.  Herschel's  experiments  and 
to  some  new  ones  here  described,  is  found  to  ap^ly  with  singular  ac- 
emacy through  tiietbiee  or  Ibiiriixit  minntes of  increaaiiig heat;  but 
after  tins  penod  tiie  seriei  maniliestly  Tories,  the  increase  of  heal  by 
computation  according  to  the  law  falling  progreastvely  short  of  that 
indicated  by  the  thermometers.  The  author  is  at  considerable  pains 
to  explnin  th!«  anoraaly,  and  at  lenpth  ascribes  it  to  the  heat  accu- 
mulated ill  the  intercepting  body,  vs  hich  re  nders  it  in  a  manner  a 
new  source  of  heat,  the  emanation  from  which,  it  must  be  admitted, 
cannot  but  cooperate  with  the  transmitted  rays,  to  raise  the  ther- 
mometers near  it. 

If  the  progress  of  this  accamnlation  of  heat  be  perieetly  regular, 
its  effect  will  be  confemuled  irith  that  of  the  transmitted  rays,  as 
VIS  actnaQy  found  to  be  the  case  when  a  thin  plate  of  talc  was  used 
as  an  intercepting  medium.  The  cause  of  this  diAeienoe  is  ascribed 
chiefly  to  the  thicknes*^  of  that  medium,  and  in  some  measure  also  to 
the  wejLkness  of  the  source  of  heat.  It  will  scarcely  be  Tiece««ary  to 
explain  the  operation  of  these  concurrent  causes,  it  beiiiL:;  obvious 
timt  the  greater  the  bulk  of  a  body,  the  greater  will  be  the  accumu- 
lation it  admits  of,  and  the  greater  the  source  of  heat,  the  more  rapid 
win  be  this  aocwmnlation. 

the  next  object  of  inquiry  is  how  long  an  experiment  should  last 
fv  the  thennometer  to  acquu-e  the  maximum  of  heating,  that  is,  the 
temperature  of  the  source  of  heat,  or  medium  in  which  it  is  immerMd. 
Here  the  experiments  can  be  made  only  on  direct  heat,  since  the  in- 
termediate body  containing  accumulated  heat,  might,  and  probably 
dues  in  most  cases,  continue  to  emit  this  heat  after  the  tlu  hik meter 
has  arrived  at  the  maximum,  that  is,  the  temperature  ui  the  source 
of  heat.  In  the  direct  heat  of  the  sun  this  maiimnm  was  obtained 
in  little  more  than  12'. 

Hie  antfaor  hereupon  examines  a  number  of  Dr.  Herschers  expe* 
riments,  in  which  he  mentions  only  the  initial  and  final  degrees  of 
the  thermometer.  After  showing  what  the  mean  ratio  is  between 
the  degrees  computed  for  the  pro^rre«=!on  of  the  dilFerence^,  and  those 
detemuficd  by  ob«en'ation,  which  he  huds  is  as  13  to  10.  he  deter- 
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mines  the  constant  he&t  of  a  medium  by  tlic  foDowin^r  proportion. 
The  difference  between  Xhh  host,  cacIi  of  the  nuiiihors  pven  by 
observation  (that  the  imiitu  and  tinai  uuj»t:rvaUonj,  are  to  each 
other  M  the  first  term  of  the  progresiioa  is  to  the  sixth ;  that  ia  to 
MT.  as  the  Qnnbeia  13  and  10  laiaed  to  the  fifth  power* 

Tboe  oinpaiiaona  between  faiareniltB  and  thoee  Dr.Henchdhad 
dcrired  from  the  same  experiments,  have  led  our  author  to  eetenl 
rauurfca,  in  which  the  abore-mentiuneii  law.  and  the  circumstance  of 
the  accumulation  of  heat  in  the  interctptini?  media,  are  applied  to 
various  phenomena  and  computation?,  ana  likewise  to  Si  im.  experi- 
meatfi  of  the  game  nature  described  by  Prof.  Pictet  in  hi^  Es^ay  on 
Fire.  The  deviatioas  here  ob^er\eil  are  in  most  ca^cs  a»cribed  to  the 
thickness  of  the  intercepting  substances,  and  to  the  distances  between 
them  and  the  thennometeia. 

The  second  port,  which  relates  to  the  theory  from  which  depends 
the  law  of  the  increments  of  heat»  aa  deduced  from  direct  obaenrations, 
is  introduced  by  a  brief  statement  of  the  historical  facts  that  have  led 
to  the  contemplation  of  this  subject.  Bacon  fir^t  proposed  the  ques- 
tion, whether  heated  bodies,  which  are  obscure  and  opnkc,  are  siinilKr 
in  their  effects  to  the  radiant  bodies  ?  Several  philotophi^rs,  ^uch  as 
Lambert,  baussure,  and  Pictet,  iiavc  by  vurious  experiments  deter- 
mined in  favour  of  the  a&rmative ;  and  it  haa  even  been  proved  that 
the  Telocity  of  heat,  independent  of  light,  is  no  less  than  69  lect  in 
an  instant  of  time  not  apparently  divisible. 

Bacon  likewise  asked  whether  eold  might  not,  as  well  as  heat,  ac- 
quire intensity  by  means  of  mirrors  or  refracting  glasses  ?  Our  author* 
•without  mentioning  the  well-known  experiments  of  the  Academy  del 
C  imentn  on  this  subject,  proceeds  at  once  to  those  of  Prof,  Pictet, 
who  proved  the  athrmative  as  to  the  fact,  but  yet  ihuuiz:ljt  tliat  the 
cauiie  ought  to  be  a&cribed  not  to  the  redectcd  cold,  but  to  the  re- 
flection of  heat  in  opposite  circumstances ;  by  which  he  seems  to  un- 
derstand that  heat  in  this  instance  escapes  reciprocally  from  the  ther- 
mometer towards  the  cooler  substance.  He  hm  sobtfdtotes  a  move- 
able equilibriimi.  to  the  immoveable  one  usually  admitted  by  philo- 
sophers ;  and  this  he  thinks  fully  explains  the  identity  of  the  phae- 
nomena  according  to  liis  theory,  which  implies  an  equal  apparent 
dispersion  of  heat  and  cold. 

This  theory  \r*  as  follows  : — Fire  is  a  di.'^t.rete  and  agitated  fluid; 
every  molecule  oi  iree  hre  ib  moved  wilii  great  velocity  :  some  mole- 
cules move  one  way,  some  snother,  so  that  a  hot  body  throws  out 
calorifie  rays  in  every  direction.  And  these  molecules  have  sufficient 
distance  between  them  to  admit  two  or  more  currents  to  cross  each 
other  without  being  impeded  in  their  course,  lliis  character  of  fire 
being  clearly  understood,  it  must  be  evident  (pays  our  author)  that  if 
we  sti]ipo?e  two  neighbouring  spaces  to  contain  n  certain  quantity  of 
it,  there  must  be  continual  changes  between  thern.  If  the  fire  is 
equally  abundant  in  each,  the  changes  will  be  equal,  and  an  equili- 
brium will  be  produced ;  if  one  of  the  spaces  contain  more  tire  than 
the  other,  ^e  changes  will  be  unequal ;  but  after  a  sufficient  tbne 
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the  continaal  repetition  of  these  changes  will  likewise  produce  an 

equilibrium.  According-  to  the?e  principles  he  undertakes  to  explain 
all  the  law?  of  increasiiitz;  and  decreasing  heat;  he  .supplies  us  witli 
various  examples  a?  to  the  apjilication  of  them,  and  shows  how  this 
theory  coincides  with  the  general  law  laid  down  in  the  first  part  of 
.the  paper. 

llie  diift  of  tiiM  tMtiM  irm  be  itm  fbrlte  fflii^^  if  we  at- 
tend  to  the  foUowing  leetpitaktioii  given  at  by  the  author  of  the 

kadini^^  principles  deduced  from  the  farious  parts  of  his  investigation. 

1.  'ilie  effect  of  a  constant  source  of  heat  upon  the  thermometer 
is  not  proportional  to  the  heat  of  that  s^ource. 

2.  We  ncrerthcless  possess  a  method  of  determining  the  heat  of 
tl»e  foiLTce  by  its  effect  on  the  thennumeter.  because  we  know  the 
law  this  effect  follows  m  its  successive  lacreiiieiits. 

3.  Thm  metibod  is  the  only  one  that  ought  to  be  employed  when 
it  ieieq[aired  to  compare  two  sowtcee  of  hert,accaiding  to  their  ege^ 
in  a  limited  ttme»  lees  than  that  which  ie  neoeamry  to  prodnoe  the 
msTimnm  of  effect. 

4.  In  the  case  of  transmitted  heat,  we  must  distinguisli  that  which 
is  immediately  transmitted,  from  that  which  is  added  by  the  trans- 
mitting body  after  it  becomes  heated. 

5.  If  we  neglect  making  the  distinction,  the  interception  of  heat 
attributed  to  the  intercepting  body  is  only  an  inferior  ImiiL  or  mini- 
nnm ;  ao  that  h  lemaina  nndeteiinined  whether  the  interception  haK 
not  been  mwch  greater*  or  even  total. 

6.  By  applying  these  principles  to  Dr.  Herschel's  experiments,  a 
move  exact  apprectataoo  may  be  obtained ;  it  is»  however,  governed 
by  some  acccaaoiy  drenmatancea,  which  hare  not  yet  been  deter- 
mined. 

7.  In  those  ex j>eriments  the  apparent  ditrerence  Ijctwccn  the  in- 
terce])tii>ri  of  heat  and  of  light  by  the  same  sul)stauce>,  d  ie^  not  af- 
ford auy  fair  conclusion  respecting  the  dilference  or  the  identity  of 
ligiit  and  heal. 

8.  The  law  mentioned  in  the  &at  part  of  the  paper  ia  not  only 
ppofed  1^  direct  experimenta,  but  alio  by  its  agreement  with  the 
trae  theory  of  the  earth. 

Lastly.  This  theory  is  established  upon  various  facts,  entirely  dif- 
ferent from  the  above  law,  and  it  is  the  only  ooe  which  agrees  with 
the  general  phirnnmena  of  nature. 

0/  the  Rectification  of  the  Conic  Sections.  By  the  Rev.  .John  Hellins. 
B.D.  F.R.S.  and  Vicar  of  Potter' 8- Pury,  in  NorthamptoMhire. 
Read  July  8,  1802.    IPhil.  Trans.  1802, 448.] 

This,  it  is  to  be  observed,  is  only  the  first  part  of  a  more  extensive 
work,  and  relates  merely  to  the  rectitication  of  the  hyperbola.  After 
a  few  stricture?  on  the  necessity  of  not  relaxing  in  our  endeavours  to 
improve  the  metiiod  ut  tiuxions,  to  which  the  author  asserts  few  ad- 
ditions have  been  made  since  its  hrst  discovery  by  the  immortal 
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NfwlxHi,  lie  informs  us  tif  the  circunifctanccs  wlilch  ltd  liim  to  the 
present  investigation,  uaiiiciy,  the  occasion  he  had  bomc  ycarb  ago 
to  solve  a  probim  whidi  required  the  rectificatioii  ui  an  equiialend 
hypeibola. 

He  then  enters  upon  Ids  subject ;  and  in  a  first  section  he  inrcsti* 
gates  in  nine  theorems  the  several  series  which  apply  to  tfaia  curvef 

whose  different  characters,  namely,  the  ratios  of  their  terms,  or  rather 
the  rates  of  their  converpency  and  divcr^ncv.  depend  on  the  relative 
proportions  of  their  eicineuls.  Of  these  series  one  only,  and  that  not 
the  best,  is  all  that  he  has  hitherto  been  able  to  liud  m  other  works. 
Two  are  of  the  form  which  is  called  ascending,  and  six  descending. 
One  of  Hiem  is  of  a  peenliar  form,  which  can  only  be  understood  if 
turning  to  the  paper.  Among  these  series,  he  observes,  may  always 
be  found  some  which  will  converge,  whether  the  j^ortion  of  the  hy* 
perbolic  arch  taken  from  the  vertex  be  long  or  short,  or  of  a  mode- 
rate length ;  but  the  ascending:  series  always  diffen  from  the  de- 
scend in    one  by  a  constant  quantity. 

In  ;i  -t  c  ond  iscction  the  author  treats  of  Uie  methods  of  computing 
the  values  of  the  constant  quantities,  by  which  the  u:*ceuding  series 
differ  from  the  descending  ones.  Here  he  has  recourse  to  two  methods, 
«if  which  he  has  already  given  an  illustration  in  his  Mathematical  Ea* 
says :  the  one  by  computing  the  value  of  bo^  an  ascending  and  de* 
scending  series,  taking  for  the  ordinate  to  the  axis  some  smw  definite 
quantity  ;  and  the  other  by  comparing  the  values  of  those  series  to- 
gether, when  the  onlinrite  is  tnkon  immensely  ^eat.  The  former 
method  he  says  is  more  general ;  but  tin  l  itter,  when  it  can  be  ap- 
plied, usually  cidords  the  easiest  computaliuu. 

In  the  third  section  arc  ^iven  &ve  examples,  which  :ihow  the  use 
of  these  theoieme,  as  well  as  the  manner  of  choosing  such  aa  an  best 
adapted  to  any  particular  ease.  In  one  of  these  the  author  corrects 
im  error  in  the  length  of  a  large  arch  of  an  equilateral  hyperbola* 
wliich  was  first  published  in  the  year  1771>  and  has  been  since  re* 
printed  by  some  eminent  mathematician?. 

I^astly.  lie  concludes  vvitli  some  remarks  on  former  writers,  and 
takes  notice  of  the  defects  of  two  series  given  by  the  late  Dr.  Waring 
for  tlic  rectification  of  an  hyperbola. 

Catalogue  of  300  nrw  Nebula,  nflmious  Siars,  planetary  Nehvlo',  nvd 
Clusters  of  Slars ;  with  Remarks  on  the  Construction  of  the  lUavens, 
%  William  Hcrschel,  Zr£./>.  F.RJ&.  Read  July  1,  1802.  [PiW. 
TWms.  1802, 11.477.] 

To  this  catalogue  is  prefixed  a  classification  of  the  mullitucK  ut 
sidtieul  bodies  hitherto  discovered,  not  according  to  tlieir  aj»pii- 
rent  magnitudes  or  appearances  on  our  earth,  but  according  to  their 
peculiar  nature  and  arrangement  In  the  heaveni.  They  aie  divided 
into  the  twelve  following  classes : 

1.  IntiUated  stars,  or  ^\\c\\  as  may  be  considered  out  of  the  reach 
uf  mutual  attraction;  Mich  as  our  Son,  Aictums,  Cs^iella,  Lyra.  Si* 
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lin,  &c.— Hiesc  indeed,  as  well  aa  all  other  heavenly  bodiet,  caimot 
be  9ud  to  be  entirely  free  from  the  influenee  of  the  stars  surroundiiig 

them ;  but  the  cbnrarter  ns^igncd  to  them  is,  thnt  the  attraction  in 
one  direction  is  so  countcrnctod  by  a  contrary  Influence  of  the  pame 
nature,  as  to  be  retained  for  many  ages  in  a  state  tilmost  cqim!  to 
undisturbed  rest.  Dr.  Herschel  suspects  that  we  are  to  look  toi  solar 
systems  only  among  those  insulated  stars. 

2.  Binary  niartal  9iftUm8»  or  doaUa  atan.— It  is  fofkieatlf  ob> 
TiooB  that  tbeae  are  not  stan  seen  neaily  in  the  aame  ▼ianal  ray,  for 
these  raya  may  be  an  immeime  distance  from  each  other ;  but  by 
these  are  meant  two  stars  that  are  connected  together  by  the  in* 
fcience  of  attmrtion.  It  is  easy  to  prove,  by  the  doctrine  of  jrmW- 
tation,  that  two  t-tars  thus  connccteil.  nnd  ?ntficiently  distant  irom 
the  influence  of  other  celestial  b(.niio8,  will  perform  revolutions  round 
a  common  centre  of  motion  ,  tlua  iience  thev  ^\  lU  idways  move  in  di- 
rections opposite  and  parallel  to  each  uthcr  ;  and  that  their  system, 
if  not  destroyed  by  some  foreign  cause,  will  remain  permanent.  This 
kind  of  rotation  is  exemplified  by  the  instance  of  our  earth  and  the 
noon.  Dr.  Henchel  proposes,  <m  a  foture  occasion,  to  communi- 
cate a  series  of  observations  rnade  on  double  stars,  whereby  it  wiU 
be  seen  that  many  of  them  have  actually  chanr^ed  their  situation  with 
regcird  to  each  other,  in  a  progre»si%"e  courst*.  (ionotinir  ri  periodical 
resolution  round  each  other,  and  thnt  the  motion  oi  some  of  them  is 
carect,  while  that  of  others  is  retrograde. 

3.  More  complicaicd  sidereal  systems,  or  treble,  quadruple,  and 
moHiple  stm.-*-FVoin  the  oombinaticm  of  two  stais,  it  is  easy  to  ad* 
Tsxkce  a  step  further,  and  allow  that  three  or  more  stars  may  be  con- 
nected in  one  mutual  system  of  reciprocal  attraction ;  and  the  com- 
putation for  determining  the  common  centre  of  their  respective  orbits 
b  here  exemplified  by  n  x^riety  of  hypothetical  cases,  'llie  auUior 
at  the  same  time  a:-scrt5',  that  there  is  not  a  single  night  when  in 
jms^ing  over  the  zones  of  the  heavens  by  sweeping,  he  does  not  meet 
with  numerous  collections  of  such  multiple  stars,  apparently  insu- 
lated from  other  groups,  and  probably  joined  in  some  small  sidereal 
system  of  their  own. 

4.  Cbuiering  sfsrf.^lliese  nxt  described  as  great  collections  of 
anall  stars  that  are  profusely  scattered  over  the  milfcy  way,  by  no 
ncans  uniformly,  but  unequally  dispersed  in  many  separate  allot- 
ments. An  instance  of  one  of  the«e  aggregate?  is  triven,  which  in  a 
space  of  about  5"  between  /3  and  y  Cy^i,  contains  above  331,UUO 
stars.  A  more  parlicuiar  account  of  the  milky  way,  we  are  pro- 
mised, will  be  the  subject  of  a  future  communication. 

5.  Groups  of  stars, — These  differ  from  Uie  preceding  dass  by 
being  eoUectioDS  of  closely,  and  abnost  equally  compressed  stais,  of 
any  figure  or  ontJIne ;  and  from  the  next  foUowmg,  by  showing  no 
partii^Tar  condensation  that  seems  to  point  out  any  ideal  centre  d 
attraction. 

6.  Clusters  of  ftars. — These  are  g-enenJly  round,  and  the  compres- 

«ioa  of  their  stars  indicates  a  gradual  aooumuktioo  towards  theur 
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centre,  where  they  are  sufficiently  condensed  to  produce  the  appear- 
ance of  «  nucleus.  These  we  are  told  are  the  most  ma^u&cent  ob- 
jects that  can  be  seen  in  the  heavens. 

7.  NebuUe, — ^Thcse.  it  is  thought,  may  be  resolved  into  the  three 
Iflst-mentioned  species,  only  xonoved  to  nidi  a  diftenee  tint  they 
cm  only  be  seen  by  meaw  of  the  most  powerful  telescopes. 

8.  Stars  with  Mrrt ,  stellar  NebuUt. — Hiese  are  thought  to  be 
clusters  of  stars,  at  great  distances,  the  light  of  which  is  gathered  so 
nearly  into  one  point,  m  to  lenve  bat  jilit  enough  of  it  fiaible  to  pro- 
duce the  ;i]  tpcanince  of  burrs. 

9.  Milky  nebulosities. — 'Diese  phoenomenu  are  probably  of  two 
different  kinds,  one  of  them  being  deceptions ;  namely,  such  as  arise 
horn  ezteniive  xegiom  of  doedy  connected  clustering  stars  contigu- 
ouB  to  each  other,  like  those  that  compoee  ourmiU^  way :  the  other, 
on  the  Gontmy,  being  real,  and  possibly  at  no  very  great  dietuioe 
from  us.  Tlie  milky  nebulosity  of  Orion»  discovered  1^  Huygens,  is 
given  as  an  instance  of  this  singular  appearance. 

10.  Nebulous  */ar.«?.— Whether  these  be  the  effect  of  the  atmo- 
spheres of  certain  stars  remains  yet  to  be  determined  ;  and  indeed 
every  thing  rc?])ectine;  the  nature  of  these  appearances  is  still  in- 
volved in  much  doubt  and  obscurity. 

11.  PUmeUtrf  NeMnf  and  12.  Pbrnetmy  NektUt  mUk  cmUret, — 
Tliese  also,  though  objects  manifestly  distinct  from  the  ibrmer  ones, 
are  as  yet  so  iroperfecUy  known,  as  to  baffle  all  reasoning  concerning 
their  nature  and  habits ;  and  Dr.  Herscliel  contents  himself  for  the 
present  with  merdy  inserting  the  few  he  lias  observed  in  his  cata- 
logue. 

Here  follows  the  copious  catalopnic  oi  Nebula;,  eke,  which  being  a 
continuation  of  two  preceding  pa]>t'rs  of  the  like  nature,  and  arnuiged 
in  the  same  manner,  requires  no  further  explanation. 

The  Bakcrian  Lecture.  Observations  on  the  Quantity  of  horizontal 
Refraction ;  witk  o  Method  of  metuuring  the  Dip  at  Sea.  By  Wil- 
liam  Hyde  WoUastoo,  M,D,  FM,S.  Read  November  11, 1802. 
[PAtV.  TVant,  1803,  p,  1.] 

In  a  communication  on  tiua  subject,  published  in  the  volume  of  the 
Philosophical  Transactions  for  the  year  1800,  Dr.  WoUaston  ac- 
counted for  wions  singular  phenomena  of  hoiisontal  refraction  by 
certain  gradual  changes  in  the  density  of  the  refracting  medium.  Har* 
ing  since  perused  w^t  M.  Monge  has  published  in  the  MAnoires  sur 
t  Eyypte,  concerning  the  appearance  known  to  the  French  by  the 
name  of  Mirage,  where  it  is  ascribed  to  permrment  rarefied  strrita  of 
air  near  the  surface  of  the  earth;  our  author,  hnvinp  rccmisiilered 
the  subject,  and  finding  that  the  fiicts  related  by  the  French  pliilo- 
sopher  accord  entirely  with  his  own  tlieory,  declares  here  that  he 
still  adheres  to  his  former  opinion,  and  assigns  his  reasons  for  not  ds- 
pizting  from  it. 

The  chief  of  these  reasons  is,  that  the  definite  reflecting  surfoce. 
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which  M  Monge  supposes  to  take  place  between  two  strata  of  air 
tjf  different  density,  is  by  no  means  consistent  with  that  continued 
accent  of  rarefied  air  which  lie  himself  admits:  and  that  the  cxpla- 
uatiuQ  founded  on  this  hypothesis  will  not  apply  to  other  cases, 
which  may  all  be  satisfactorily  accounted  for,  upon  the  supposition 
of  a  gradml  dm^ft  of  denn^.  and  anoccMive  coratiiie  of  tbe  rays 
of  U^it  bj  refracCioii. 

Hie  nnjeet  bang  of  Cur  greater  importance  tfaan  may  at  first  light 
appear,  since  the  variations  in  the  dip  of  the  apparent  horizon,  on 
which  all  obscrrations  of  altitude  at  sea  necessarily  depend,  must  be 
influenced  by  this  variable  refraction,  our  atitlmr  has  hren  vip^^ilant 
in  availiner  himself  of  every  incident  that  might  serve  to  throw  !r.ome 
iighL  uu  tiic  subject ;  among  these,  the  lirst  that  occurred  was  an  ap- 
pearance he  saw  on  the  river  Thames;  when  beia^  treated  in  a  boat, 
with  hia  eje  about  half  a  yaidabove  the  aur&ce  of  the  water,  he  per- 
oeifed  the  oaia  of  bargca  at  aone  diatance.  bending  inwania,  the  point 
of  curvatm  or  angle  taking  place  at  a  small  hoght  above  the  sen- 
sible horizon. 

He  now  recollected  that  the  warmth  of  the  summer  having  been 
very  considerable,  the  temperature  the  water  had  acquired,  and  s-till 
retained  whuu  the  atmosphere  iiad  Ijecome  cooler,  must  occaj-ion  a 
rarefaction  of  the  stratum  of  air  above  its  surface  greater  than  those 
at  lugher  elevations. 

Thia  led  him  to  a  aedea  of  fbrther  obserrationa,  which  he  baa  col- 
lected in  a  table,  from  which  we  leam  that^  taking  in  likewise  the 
bygrometrical  changes  in  the  atmoapbere,  ^e  depression  of  the 
horizon  is  greater  the  higher  the  temperature  of  the  water  is  above 
that  of  tlic  air :  but  that  thi^  depression  is  materially  diminished  by 
the  increa«ing  dryness  of  tlie  air. 

Iliat  th€>e  refractions  (which  in  the  above-mentioned  o))servation8 
were  by  no  means  at  idl  times  consistent,)  must  be  aU'ected  l>y  the 
vicinity  of  land  influenring  the  temperatore  of  the  air,  will  be  easily 
admitled ;  and  hence  the  obaervationa  at  aea  asay,  it  is  thought,  af* 
fold  aome  nun  accurate  concluaiona,  though  the  quantity  of  depres- 
non  may  not  be  so  great.  Thua  much  however  ia  evident,  that  the 
error  in  nautical  observations,  arising  from  a  supposition  that  the 
horizon  is  invariably  according  to  the  height  of  the  observer,  Stands 
greatly  in  need  of  correction. 

How  to  ajiply  this  correction  is  the  object  of  the  close  of  this 
jAper.  1  his  consists  in  measuring,  by  a  back  observation,  the  whole 
fcrtical  angle  between  any  two  opposite  pointa  of  the  bofisom,  either 
bdbte  or  after  tddng  an  altitude,  and  caJculating  half  the  ezcem  of 
this  angle  above  180^.  which  wUl  of  oooiae  be  the  dip  required. 

A  fewcantkma  are  lastly  given  for  correcting  ^ome  inaccuracies  in 
the  instruments,  especially  the  index  error  in  the  back  obscrv^^tions, 
which  it  is  o¥n&ed  had  been  some  years  since  suggested  by  Mr. 
Lfudiam. 
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A  eiemkai  Anahfdt  of  §me  Caktmhew,   By  James  SinilihMii,  Esq, 
F.RJS.  Read  November  18»  1803.   [PAil.  TVoiiff.  1808,  p.  12.] 

The  uncertainty  that  has  till  now  prevailed  concerning  the  nature 
and  composition  of  the  ores  of  zinc  called  Calamine,  haa  induced  our 
walSbai  to  enter  upon  the  invettigntion  now  hdkm  ve.  In  the  fint 
part  of  the  paper,  we  find  the  anal]^  of  four  kinds  of  calamines ; 
the  first  from  Bleyberg  in  Carinthia,  the  second  from  the  Mendip 
lulls  in  Somersetshire,  the  third  from  Derbyshire,  and  the  fourth  an 
electrical  calaTnine  from  lleprbania  in  Hungary.  Referring  to  the 
paper  for  the  ck  tail  of  the  fuur  processes  there  circumstantially  tie- 
scribed,  wc  must  content  ourselves  with  reciting  here  the  results  de- 
duced from  each  ut  them. 

1000  part!  of  the  Bleybeiig  ore  were  foimd  to  oomiat  of  714  cabt 
of  sine,  185  earbonie  acKl,  and  151  water.  Some  caiboiiate  of  lime 
and  lead  were  likewise  Ibond  in  it ;  but  these  appeared  to  be  mere 
accidental  admixtures,  and  in  too  small  quantities  to  deserve  notice. 

1000  parts  of  tlic  Mendip  ore  consisted  of  f)48  pnrta  of  ealx  of 
zinc,  and  352  of  carbonic  acid  ,  and  yielded  no  water. 

In  the  Derbyshire  ore  were  found  652  of  calx  of  zinc,  and  ^8  of 
carbonic  acid. 

And  in  the  Hungarian  ore,  G83  of  calx  of  zinc,  250  of  qmutz,  44 
water;  and  here  there  moreover  appeared  a  km  of  23.  owing,  no 
donbtt  to  some  defeet  in  the  manqpnlatkm.  The  waiter  was  by  no 

meani  considered  as  an  essential  part  of  tins  ore ;  and  hence  the  pfo- 
portions  of  the  two  other  ingredients  were  as  739  to  261. 

In  a  second  part  of  the  paper,  the  author  communicates  some  ob- 
servations to  which  he  was  led  by  the  uncertainty  tiiat  still  prevails 
in  tmr  chemical  researchep,  and  liie  want  of  imifunnity  in  the  resultfs 
(jf  llic  muitilude  of  experiments  that  are  daily  made,  which  ap^>ear 
to  him  to  dash  eeaentially  wilii  the  aimi^^  of  nature.  When  we 
consider,  he  nya,  the  8impli<  ity  finmd  in  all  thoae  parts  of  nature 
which  are  safliciently  known  to  come  within  tibe  reach  of  onr  obser- 
vation,  it  appeaia  improbable  that  the  constitnent  parts  of  bodies, 
which  M'c  consider  as  endowed  %vith  reciprocal  affinities,  should  be 
so  loosely  united  as  is  often  indicated  by  tiie  mo^t  accunitc  aimlysi". 
Hence  he  is  led  to  conjecture,  that  in  all  clu  nucnl  combiiuiUuiis, 
tliose  ingredients  which  are  really  essential  to  tlie  compound  arc 
but  few  in  number ;  that  they  are  by  nature  certain  aliquot  parts  of 
the  whole  compound ;  and  that  aa  tiie  aliquot  may  be  expraaed  by 
fractionB,  the  denominatiom  of  tiieae  fractions  will  always  be  a  small 
quantity,  perhaps  never  exceeding  the  number  5. 

The  author  applies  this  theory  to  the  above-mentioned  experiments 
on  calamine  :  nnd  finding  that,  with  a  trifling  correction,  the  results 
coincide  with  this  theory,  he  entertains  sanguine  huj>eH  tlint  future 
iuvestigations  will  finally  establish  it.  If  so,  he  tliiiikt  that  the 
discovery  will  LDtroducc  lu  ciicmistry  a  rigorous  accuracy,  of  wtuch 
it  has  not  hitheito  been  thought  susceptible ;  that  it  will  enable  the 
chemist,  like  the  geometrician,  to  rectify  by  calculation  the  unavoid- 
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able  tTTors  of  his  manual  operations,  and  authorize  him  to  diiiunate 
from  tiic  es^'ntiai  elements  of  a  compound  tlinj-e  prrnlucta  of  an  nna- 
lysis  ^v}u>se  quantity  cannot  be  reduced  to  ;iny  admissible  proportion, 
and  may  therefore  be  considered  as  extraiieuu^. 

The  author^  at  the  close  of  his  paper,  controverts  the  opinion  of 
tkMe  vlio  think  timt  cgyiNiHifition  requires  a  piewious  state  of  sofai* 
tioQ  in  the  natter  eryatallixed ;  and  contends,  that  as  long  as  any 
quantity  of  ilnid  is  pwacnt  in  a  aoltttion^  no  ciyatalliiatioo  can  poa* 
siUy  take  place. 

Experiments  aa  the  Qfuntity  of  Gases  absorM  hf  IVater,  tti  diffvreiU 

Temperatures,  and  nndcr  different  Pressures.    By  Mr.  Willinrn 
Henry.    Communicated  by  the  Kiyht  Hon,i>ir  Juf^cph  IVanks.  KM 
P,R.S.    Head  December  2a.  IbU2.    [PAi7.  TruMs,  ibua.  p.  2i>.J 

After  a  short  recapitulation  of  what  has  of  late  been  done  by 
Mr.  Cavendish,  Dr.  F^estley,  Dr.  Nooth,  and  others,  respecting  the 

impregnation  of  water  with  (liffercnt  jjascs,  our  author  ohserv'cs,  that 
the  circum»tani^  uf  the  different  deforces  of  temiieraturc  and  [)resj?ure 
liad  not  been  as  yet  sutticiently  attended  to.  Dr.  Priestley,  indeed, 
had  long  since  remarked,  that,  in  an  exhausted  receiver,  l*yrmoiil 
water  will  actually  boil  at  a  common  temi)emture,  by  the  copious 
diadiaige  of  itaair ;  and  that  hence  it  is  very  probable,  that  by  means 
of  a  conilensing  engine,  water  might  bo  much  more  highly  impreg- 
nated with  the  virtnes  of  the  Pynnont  sining:  but  th^  conjecture 
remained  as  yet  to  be  proved  by  experiments;  and  tins  is  the  task 
our  author  ha?  undertaken  in  the  present  paper. 

'£\\i&  jiuper  consists  of  two  sfctionj^ ;  tlie  Ersst  treatiii^'^  of  the  quan- 
tities of  gases  absorbed  by  water  umlcr  the  Uifual  pres*8ure  of  tlie 
atmosphere ;  and  the  second,  of  the  influence  of  pressure  in  promuLing 
the  absorption  of  gases.  The  apparatus  contrived  for  these  ex]}eri- 
ments  may  be  demibed  as  a  siphon,  of  which  one  side,  or  leg,  is  a 
glass  vemel  of  comparatively  a  oonsiderable  diameter,  and  the  other 
a  I«ai^  glass  tube  of  about  a  quarter  of  an  inch  bore  ;  the  junction 
uf  these  two  parts  at  the  bottom  being  a  short  pipe  of  India  rubber, 
well  secured  by  proper  interments  of  leather,  thus  forming  a  joint, 
which  admit?  of  tlu*  vo««fl  hi'ing  briskly  agitated,  'lliis  vcs-^il  lias 
a  «lop-cock  both  at  lup  aud  bottom,  in  order  to  insert  and  emit  lluids 
and  gubes ;  and  both  tiic  vessel  and  tube  arc  accurately  graduated. 
It  snaj  nofw  be  underrtood,  that  a  known-quantity  of  water  and  of  a 
certain  gas  being  ]>ut  in  the  vessel,  and  the  tube  bein^  filled  to  a 
certain  extent  with  metcury,  the  absorption  of  the  gas  wdl  be  aocu- 
lately  measured  by  the  column  of  mercury  in  tlie  tube.  Those  who 
arc  p-.urticularly  interested  in  thi«  inquiry  will  find  in  the  pajicr  va- 
rinuM  precautions  and  additional  contrivances,  all  t^"d'"g  to  insure 
the  success  and  accuracy  of  the  invi->»tii:^tion. 

The  hrst  ex|)erimeuts  wi  re  made  on  the  absorption  uf  curljome 
acid  gas  by  water :  and  here  a  singular  dii^agrcement  was  obvcrvcd 
in  the  liiii  trials  made  under  exactly  the  Mune  circumstances.  It 
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toon  occurred  tbat  this  might  be  owing  to  the  Tariable  amODnt  of  tlic 

residua  of  the  gas.  after  the  ab^oqition ;  and  this  was  actually  con- 
firmed by  the  ob^erMition,  that,  of  a  greater  quantity  of  gti?,  more 
would  be  absorbed  than  of  a  smRller.  thoucrh  both  qnnntities  were 
sufficient  for  saturation  of  equal  (|uantities  of  water,  i  his  was  found 
to  he  owing  to  the  quantity  of  common  air,  which  will  ever  be  extri- 
cated from  the  water,  though  it  be  ever  so  pure*  and  which  willfoim 
a  greater  proportion  of  the  smaller  than  of  the  greater  doae  of  the 
residuary  gas. 

A  table  of  nine  experiments  i^^  next  ^Ten,  in  which  aie  entereti 
the  temperature,  the  quantities  of  water  and  gas,  the  quantities  of 
gas  absorbed,  the  residua,  and  the  quantities  absorbed  h\  KM)  IticIivs 
of  water.  The  two  extreme  results  are,  that,  at  the  temper rttuic  <if 
55°.  13  measures  of  water,  exposed  to  3*2  measures  of  iras,  ;il>surbcd 
14  measures,  leaving  a  re^iiduum  of  18  measures;  so  Liiul  the  ab> 
sorption  of  100  measures  of  water  would  be  108  measoies  of  gaa. 
In  the  temperature  of  110°,  SO  measures  of  water,  exposed  to  20 
measures  of  gas,  absoihed  9  and  left  II  i  so  that  45  in  100  waa  the 
total  of  the  absorption. 

A  series  of  experiments  on  other  less  absorbable  gases  have  afforded 
for  one  tempemtnro,  viz.  60°,  and  in  100  cubic  inclies  of  water,  the 
follo'^'ing  results  : — nitrous  5  inches,  oxytrciious  gtis  2*63,  j)hos- 
jihorated  hydrogen  gas  2*  14,  azotic  gas  1*20,  and  hydrop^en  g^s  108. 
•Some  experiments  are  next  described  on  tlie  quantity  of  atmospiieri- 
cal  air  that  may  be  extricated  from  water ;  Ihe  general  result  of  which 
is,  that  100  cubic  inches  of  common  spring  water  will  yield  4*76  of 
gas ;  which,  being  analysed,  was  found  to  consist  of  3*38  carbonie 
acid,  and  1*38  atmoqiherical  air. 

The  object  of  the  second  section  being  to  ascertain  the  ratio  be- 
t*/een  the  addition  of  |>ressure  and  the  incrpn^ed  absoqition  of  gases 
by  water,  Mr,  Henr)'  made  some  alteration  in  his  apparatus,  which 
coiifci-ted  chiefly  in  len^hening  the  tube,  so  Uiat,  by  the  udditK»ii  of 
mercury,  auy  rci^uiicd  addition  of  pressure  might  be  obtained  on  the 
water  and  gases* 

The  residts  of  a  series  of  at  least  fifty  ezperimente  on  a  variety  of 
gases  were,  that  under  equal  cireumstances  of  teropentnre,  water 
takes  up,  in  all  casei,  tiie  same  rolumc  of  condensed  gas  aa  of  gaa 
under  ordinary  pressure  ;  but  that  as  the  ppaccs  occupied  by  every 
gas  are  inversely  a?  the  compressing  force,  it  follows  that  wnter 
takes  up  of  gas,  coiul*  used  by  one,  two,  or  three  additional  atmo- 
spheres, a  quantity  which,  ordinarily  compressed,  would  be  equal  t<i 
twice,  Uirice,  &c.  the  volume  absorbed  under  the  common  pressure 
of  the  atmosphere. 
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Experiments  and  O&ttffMfjpM  on  the  various  Alloys,  on  the  fpeei/Se 
Gravity » and  on  the  compmmtive  Wettr  of  Gold.  Being  the  Substance 

of  ft  Pf*port  mnrlr  to  thf  "Rlqht  ffonournhlf  the  J.nrfi^  of  the  Com- 
mittee of  Privy  Council,  appointed  to  lake  into  Consideration  the 
State  of  the  Coins  of  this  Kingdom,  and  the  prrsmt  Estdhlishment 
and  Constitution  of  His  Majesty's  Mint.  By  Ciiarles  Hatchutt, 
Esq.  F.R.S,  Read  January  13, 1808.   [Phil.  TVang.  1803,  p,  43.] 

From  the  introduction  to  this  pnper  we  Icam,  that  in  the  year  1798, 
His  Majesty  was  pleaded  to  appoint  a  committee  of  members  of  his 
Privy  Council,  to  take  mto  consideration  the  state  of  the  coins  of  the 
kingdom ;  and  that  this  coumiittee,  having  remarked  the  considerable 
low  wlueh  tlie  sold  ocnn  in  particular  had  sustained  by  wear  within 
certain  pcfiodi»  oad  applied  to  Mr.  CaTendiah  and  Mr.  Hatehett  for 
tfaeir  opinion  what  were  the  canaes  of  thta  diminution,  and  what 
remedy  might  be  applied  to  the  defects  by  which  it  ia  occaaioned. 
'llie  mode  of  carrying  on  this  investigation  having  been  agreed  upon 
by  these  two  srcntlemen,  it  fell  to  Mr.  Hatchett's  lot  to  perform  the 
prectrncerted  experiments,  and  to  draw  up  the  account  of  them.  Of 
this  account,  ws  it  was  too  voluminous,  and  consisted  of  tuu  many 
tables  to  be  read  in  public.  Mr.  iiatchctthais  been  pleaded  to  commu< 
ncate  to  the  Sodely  the  Abetnet,  tlie  icadiJig  <tf  which  look  up  the 
whole  of  lliia  and  the  preceding  meeting.  On  a  general  contemplation 
of  the  Bubject,  it  soon  occurred  that  the  inquiry  waa  to  be  directed  to 
two  principal  points  ; — Ist,  which  of  the  two  sorts  of  gold*  whether 
that  which  is  very  ductile,  or  that  which  is  as  hard  as  is  compatible 
with  the  process  of  coining,  suffers  the  greatest  loss  under  the  gcne- 
rtd  circumstances  of  friction  ; — and  2dly,  whether  coins  with  flat, 
smooth,  and  broad  surfaces,  wear  less  or  more  tlian  coins  which  have 
certain  protuberant  parts  raised  above  the  ground  or  general  level  of 
the  piecea.  With  a  view  of  airiving  at  8ome  certain  data  respecting 
thete  qneationa,  tiuce  objects  were  principally  kept  in  Tiew»  which 
gave  rise  to  die  Uuee  sections  that  com{>ose  the  body  of  the  paper. 
The  first  of  these  comprehends  the  chemical  experiments,  those  which 
relate  to  the  effects  produced  upon  gold  by  the  addition  of  ditfcrcnt 
metals  in  certain  relative  proportions  ; — the  second  includes  those 
experiments  which  relnte  to  the  ditferent  degrees*  of  density  observed 
in  gold  when  differently  alloyed  ; — and  the  third  consibtA  of  those 
experiments  which  may  be  called  mechanical,  and  which  were  ex- 
piaaly  intended  to  aaoertain  the  comparative  wear  of  difierent  kinda 
of  gold  by  wioua  modes  of  finctitm* 

In  the  nmnennia  set  of  experiments  which  are  described  in  the  first 
section,  the  effects  of  every  metal  and  ?cmi  metal  upon  the  colour 
and  ductility  of  gold  were  ascertained  witli  ail  possible  care  and  pre- 
cision. /\li  the  8emi-metal>^  were  found  to  affect  the  quality  of  gold 
too  e^'sentially,  though  in  diiierent  degrees,  to  be  ever  used  as  alloys. 
And  among  the  metak,  kad  in  very  small  proportions  was  likewise 
found  to  rcndei  gold  so  eompietely  brittle,  as  to  be  absolutely  unfit 
fng  coinage.  Tin  was  not  near  so  pernicious ;  and  iron,  though  it 
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turned  gold  much  paler,  yet  did  not  mateiudly  affect  it8  ductility. 
Witii  respect  to  platina,  oiie*twclftli  of  this  metal,  alloyed  with 
turned  the  latter  metal  to  a  colour  similar  to  tliat  of  tarnished  silver, 
hut  did  not  essentially  diminish  its  ductility.  Hence  it  in  inferred, 
that  a  mixture  of  plutina  with  f^ld,  with  a  view  to  the  adulteration 
ofcuin.  need  not  lie  so  much  apjirchended  as  was  once  the  case, 
ttincc  ilic  remarkable  change  of  cuiuur  is  a  sufiicient  criterion  to  de- 
tcet  the  fiwud.  Tbe  Qltinuite  leeulti  of  tiie  experimentt  on  copper 
and  ttWer  ue»  that  tiieee,  other  jointly  or  aepmtdy.  ere  die  only 
metals  fit  for  alloys  to  lednoe  fine  gold  to  the  standard ;  care  only 
must  be  taken  that  tbey»  especially  the  copper,  be  of  the  purest  sort ; 
for  which  purpose,  the  fine  granulated  Swedish  copper  is  recom- 
mended as  the  most  proper.  A  mixture  of  the  two  mitals  oui^lit  to 
have  the  })refercnce,  as  the  colour  of  the  u^old  is  k'4u>t  atiected  hy  it. 

2.  In  examining,  in  the  second  section,  ihe  spccitic  gravity  of  j^ld 
made  btaudard  by  diifereut  metaU,  single  or  mixed,  it  was  found  tUut 
several  Tariations  take  place  from  causes  independent  of  any  defects 
in  the  bydroetatical  operations.  These  are  impntod  to  oceastonal 
imperfections  in  the  interior  text  wrc  of  die  mass  during  the  proccseea 
of  melting  and  casting ;  to  a  difference  of  density  in  parts  of  even 
the  same  mass;  to  the  nature  nn<l  position  of  the  mould  in  which 
the  metal  is  cast, — a  lonp;  mould  m  a  vertical  ]K>Bition  always  pro- 
ducing a  bar  of  metal  mure  dense  at  the  bottom  than  towards  the 
top ;  to  peculiar  effects  which  certun  metals  produce  when  emj)luyed 
OS  alloys,  and  which  are  often  very  different  from  the  results  of  cal- 
culaftion ;  and,  lastly,  to  the  effect  of  firiction,  whidi,  as  it  ia  well 
known  to  generate  heat,  cannot,  by  die  expansion  it  ooeasions,  but 
affect  the  specific  gravity  of  the  metal.  It  hence  follows,  that  as  the 
specific  gravity  of  metals  is  liable  to  be  influenced  by  such  a  nume* 
rous  variety  of  causes,  it  is  nlmo«t  in  vain  to  expect  absolute  precision 
in  the  results  of  such  experiments,  and  that  a  near  approximation  is 
all  that  can  be  demanded. 

From  the  experiments  made  upon  separ^itc  and  entire  ingots  of 
gold,  reduced  to  standard  by  silver  and  copper,  separately  and  con> 
jointly,  it  was  proved  Uiat  their  specific  gravities  were  as  follows : — 
gold  made  standard  by  silver,  17*927  ;  gold  made  standard  by  equal 
parts  of  silver  and  copper,  17*344  ;  and  gold  made  standard  by  cop» 
[)er,  17' 157.  Hence  it  appears  that  the  fpecific  p^\'ity  of  our  gold 
coin,  which  is  ^rnerally  alloyed  by  a  mixture  of  the  two  metals, 
roust  be  fouiul  sumewhere  between  the  two  extremes  ju.nt  now  men- 
tioned ;  or,  making  allowances  for  small  variations,  arising  from 
accidental  causes,  between  18  and  17. 

3.  In  the  third  section,  which  treats  of  the  comparatrre  wear  of 
gold  when  variously  alloyed,  we  find,  in  tiie  first  place,  an  aeeonut 
of  three  modes  OT  contrivances  for  ascertaining  the  quantity  of  abra- 
sion by  friction,  according  to  the  different  circumstances  of  alloy  and 
figure  in  the  coins.  In  the  first,  two  set.**  of  coiu«  were  fastenet?, 
each  in  a  frame,  oiie  (»f  wlnrh  wa.^  nuulc  to  move  hack  wards  and 
forwuida  over  the  other  with  certain  determined  degrees  of  velocity 
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«k1  preflsure.  In  Uieaecond,  200  pieces  of  gold  differently  alloyed  were 
inclosed  within  a  wooden  box,  which  was  kept  constantly  turning 
round,  until,  by  the  continued  nibbinn^  and  striking  of  the  pieces 
a;j:;aanst  each  other,  and  aii^iaat  the  sido^  of  tlie  box,  they  were  found  to 
1)0  perceptibly  diminished.  And  in  the  third  rnCMle,  the  j)ieres  to 
he  examined  were  pressed  against  the  rim  of  a  iiat  horizontal  wheel,  by 
metiM  of  equal  weights,  so  tiiat  \jf  toining  Hie  wheel  nniiid»  tliey  aU 
Boffered  en  equal  degree  of  frktkm.  The  pert  of  tiie  wheel  apinit 
which  the  pieces  nibbed  was  sprinkled  or  coated  with  some  kind  of 
powder,  wfaieh  was  varied  in  the  diffieient  expoiments. 

T!ie  pi-eneral  results  of  the  many  experiments  made  with  this  appa- 
ratus  were,  1.  That  when  equal  friction,  a«?<ij»ted  by  a  moderate  ])re»- 
surc.  takes  place  between  picct-s  of  coin  which  are  in  each  senes  of 
a  similar  quality,  then,  abrasion  is  most  commonly  produced  in  an 
inverse  ratio  to  the  degree  of  duc^ty ; — 2.  That  the  contrary  elfect 
hafipena  when  pieoee  of  diffietent  qiMlities  mb  against  each  other, 
the  more  dnetile  metal  being  then  worn  fay  that  inuch  is  harder ; — 
and  3.  That  earthy  powders  and  metallic  filings  produce  similar  ef* 
Iseta,  and  tend  to  wear  the  different  kinds  of  gold  in  proportion  to 
tiicir  re«y>ertive  defies  of  ductility. 

ITie  practical  inferences  to  be  (Induced  from  these  results  arc, 
that  pure  LTold,  being  extremely  ductile,  is  not  the  most  }>roper  to  \yc 
formed  luto  coin ;  that  gold,  on  the  other  hand,  brought  by  its  alloy 
to  the  greatest  degree  of  hardness  that  will  bear  the  manipulation  of 
ooining,  will  be  so  desUuuUve  to  the  instruments  in  the  Mint,  as  to 
rtoder  the  expense  occasioned  by  this  detriment  much  greater  than 
the  ffludl  saving  that  woold  accrue  from  the  greater  durability  of  the 
metal ;  and  that  hence  gold  of  a  moderate  ductility  must  be  that 
which  is  best  adapted  for  coin,  which  degree  of  ductility  will  be 
found  in  the  standard  jiroportion  of  one-twelfth  of  alloy  counting  of 
about  equal  parts  of  silver  and  ci){i]>er. 

Several  incidental  circumstances  are  mentioned  at  the  close  of  this 
paper,  some  of  wUeh  rdate  to  the  eanae  of  the  changes  of  colour  in 
gold  eoins^  which  sue  ascribed  to  certain  chemical  chai^^es  in  the 
nlloy  near  the  surface  of  the  piece  during  the  processes  of  annealing 
and  bhmching.  We  are  also  informed  that  the  obliteration  of  the 
impressions  on  gold  coins  is  not  always  attended  with  a  diminution 
of  weight,  but  that  the  8U])j>osed  abrasion  of  the  prnmirirnt  part**  is 
in  fart  a  depression  of  those  parts  into  the  mags«  bringing  them  to  a 
level  Willi  the  rest. 

Upon  the  whole,  our  author  concludes  that  the  great  loss  which 
the  gold  coin  of  lliis  Idngdom  is  stated  to  hate  sustained,  cannot 
poonbly  be  attribntod  to  any  important  defect  in  the  composition  or 
qnality  of  the  standard  gold ;  and  that  all  that  can  be  said  upon  this 
subject  is,  that  some  portion  of  thin  loss  may  have  been  caused  by 
the  rough  imprcp^ion  and  milled  cdir^^  now  in  wsa,  hy  ^vliich  each 
piece  of  coin  acts  and  is  acted  upon  by  the  others,  in  the  nuumer  of 
a  tile  or  rai»p. 
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Observations  on  the  ckeynicnl  Nafure  nf  the  Humours  of  the  Eye.  By 
Richard  Chenevix,  Esq,  F.R.S.  ami  MJlJui*  Read  November  5» 
1802.    IPkU.  I\rwu.  1808»/».  195.] 

Aflter  a  brief  fumy  of  wbal  former  physiologists,  nich  m  Beitnndi* 
Foiiieroy.  Wintriiimm,  and  Chmat^  have  done  in  investigatuis  tiie 
diemical  history  of  tlie  hunuNirs  of  the  eye,  in  all  which  he  foand  so 

considerable  a  disagreement,  and  so  much  obscurity,  as  to  render  a 
new  analysis  at  least  useful  if  not  nece»««nn,^  Mr.  Chenevix  proceeds 
to  give  us  his  own  experiments.  Of  thej'c,  the  tir.  t  series  was  made 
on  the  eyes  of  sheep,  and  the  sccund  uii  the  human  eye  ;  and  they 
of  course  relate  tu  Lixe  tiirec  humourii,  the  aqueous,  the  ciysUtili»>e, 
and  the  vitreoufl. 

The  spedfic  gravity  of  the  aqueous  humour  of  the  sheep's  eye  ma 
found  to  be  10  090,  taking  tmt  of  water  ns  10-000 ;  and  from  the 
results  of  various  experiments,  it  appears  to  be  composed  of  water, 
albumen,  prclatine,  and  of  a  muriate  the  basis  of  wliich  was  found  to 
be  poda.  'I'he  specific  p^ravity  of  the  rr%'stalline  was  equal  to  1  l  UUU, 
and  was  found  to  cont-ist  of  a  smaller  quantity  of  water  than  the 
other  humours,  but  of  much  larger  proportiun  of  albumen  and  g^ela- 
tine;  and  no  essential  difference  could  be  perceived  between  the 
vitreous  humour  aod  the  aqueoust  tiieir  q)eeific  gravities*  as  well  as 
their  several  chemical  properties*  beiug  the  same. 

From  the  examination  of  the  humouis  of  the  human  eye,  Mr.  ChC'- 
nevix  convinced  himself  that  they  are  scarcely  in  any  respect  difoeut 
from  those  of  the  cheep's  eye.  The  af]neous  and  ntreoiis  humours 
were  found  to  roMtaiii  water,  albumen,  gelatine,  and  muriate  uf  soda; 
the  latter  ingredient  alone  beint^  wanting  in  the  crystalline.  The 
specific  gravities  of  the  aqucoua  and  vitreuuii  humours  were  10  0^3, 
and  of  the  crystalline  10*790. 

The  specific  gravity  of  the  eiystalline,  compared  with  that  of  the 
aqueous  and  vitreous  humours,  being  much  greater  in  the  human  eye 
than  in  that  of  the  sheep,  our  author  bestows  some  pages  on  an  in- 
quiry concerning  thi?  phamomenon  ;  the  rej^ult  of  which  is,  that  as 
the  globe  of  the  human  eye  is  smaller  than  that  of  the  «}ieej>,  and 
hence  the  distance  from  the  cornea  to  the  retina  much  shorter,  im- 
ture,  in  order  to  preserve  the  achromatic  effect  of  the  eye,  rendered 
the  human  crystalline  proportionably  more  dense  than  in  other  ani- 
mals* Hiis  ulustmtian  is  oonfiimed  by  the  f  inafifflB  of  the  eye 
of  an  ox,  where  the  difierenoe  between  the  qpecifie  gravities  of  lae 
humouis  was  as  10*088  to  10*765. 

In  examining  the  eyes  of  birds,  it  was  found,  that,  different  from 
those  of  quadrupeds,  the  cornea,  or  the  anterior  part  of  the  eye,  is  a 
portion  of  a  larger  sphere  than  the  scleroticn,  or  posterior  part  of  the 
hall.  It  is  hence  obvious  that,  in  order  to  jiroduce  a  jiruper  refrac- 
tion, it  is  necessary  that  the  densities  of  the  humours  be  essentially 
different.  Accordingly,  it  was  found  that  the  specific  gravity  the 
vitreous  humour  was  11*210:  while  that  of  the  crystalline  was  no 
more  than  10*39*2.   Whence  it  appears,  that  the  densities  arc  bcrr 
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■ctoallf  inwrted,  in  order  to  nut  lids  stmctiwe  of  the  eye.  The 
lunDontB  of  tlie  eyes  of  liiida  are  chemically  of  the  same  nature  as 

those  of  quadrupeids. 

It  i?  al?o  obsrr^'cd,  that  the  crystalline  in  all  nnimals  is  not  through- 
out of  the  same  density  ;  the  result  of  some  experiments  made  on 
tiiis  subject  being  that  its  density  increases  from  the  circumference 
to  the  centre,  as  the  square  roots  of  the  quantities  pared  away  from 
the  external  part. 

Lastly,  it  is  suggested,  that  ainee  we  know  that  albumen  can  be 
coagokted  by  varions  methods*  H  is  not  nnlikely  tiwl  this  may  bap- 
pen  likewise  in  the  hnman  eye,  and  be  the  cause  of  disonler  known 
by  the  name  of  Cataract.  An  attention  to  this  complaiiit,  especially 
in  gouty  person?,  is  strongly  rerommcnded  ;  r?  some  importnnt  con- 
clusions, it  is  thouLriit,  mtiy  be  drawn  as  to  the  influence  of  ]iliosphoric 
add  in  causing  that  disorder,  by  the  common  effect  of  acids  in  ooa- 
gulating  albumen. 

A»  Account  of  some  Stones  said  to  have  fallen  on  the  Earth  in  France ; 
and  of  a  Lump  of  native  Inm,  said  to  have  fallen  in  Indkt.  By  the 
Right  Horn.  Charles  GfevOle*  FMJS.  Read  January  27,  1808. 
[PAsV.  TWMf .  180S,  p.  200.] 

Mr.  Greville,  conceiving  that  the  experiments  and  obsenations 
made  by  iMr.  Howard  on  certain  metalline  substances  said  to  have 
fidlen  on  the  earth,  and  the  accurate  descriptions  which  Count  de 
Bonnxm  has  given  of  these  snbslances,  have  established  the  fact  that 
a  nnmber  of  stones,  asserted  to  have  fallen  under  nmilar  circum- 
stances, have  precisely  the  same  character,  is  here  pleased  to  commu- 
nicate to  the  Society  three  more  instances  of  such  singular  productions 
of  nature,  which  have  of  late  been  noticed  in  Fn\nce. 

The  first  19,  a  specimen  brokt  from  a  stone  of  about  15  inches 
diameter,  preserved  in  the  Mu-eurn  of  Bourdeaux,  and  which  is  said 
to  have  fallen  near  Roquelord,  in  tiie  Laudes,  on  the  20th  of  August, 
1789,  during  the  explosbn  of  a  meteor.  It  broke  through  the  roof 
of  a  cottage,  and  killed  a  hjeidsman  and  some  cattle. 

Hie  aerood  is  part  of  a  stone  preserved  in  the  collection  of  Mons. 
St.  Amand,  which  was  one  of  the  numbers  that  fell  in  the  year  1790, 
in  three  different  parishes  in  Armagnac,  pome  of  which  weighed  no 
le«?  than  25  pounds,  llie  fact  of  this  shower  of  stones  was  at  the 
tmie  verified  by  the  Mayor  of  Armile,  and  is  published  in  tiic  Journal 
des  Sciences  Utiles  de  MonipelUer  for  that  year.  For  the  third  spe- 
cimen Mr.  Greville  is  indebted  to  the  Marquis  de  Dr^e.  It  is  a 
ment  broken  from  a  stone  of  22  pounds  weight,  which  fell  near  ViJle- 
franche,  in  Burgundy,  the  12th  of  March,  1798.  This,  like  the 
former  ones,  was  accompanied  by  a  meteor ;  and  all  three  have  pre- 
dsdy  the  same  character,  texture,  and  appearance. 

We  are  indebted  to  Mr.  Greville  for  a  new  evidence,  and  he  says, 
the  only  one  he  yet  met  with,  that  Hirenia  to  ;ii.ccrtain  the  origin 
of  native  iron,  which,  from  analysis,  had  been  suspected  to  have  a 
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common  origin  with  the  stones  fallen  on  the  earth.  This  he  obtained 
from  Colonol  Kirkpatrick,  and  it  consists  of  n  translation  from  the 
l*ersijin,  made  by  the  Colonel,  of  a  passJigt;  in  tiie  Memoir?  ot  the 
Emperor  Jebanp^,  written  by  liimself.  The  subf^tance  of  tlii^^  c  x- 
tract  is  as  follows :  In  the  first  year  of  this  Emperor's  reign  (A.  IU30 
of  the  Hegira)  thm  aioie  one  morning  in  ft  viUage,  about  100  nitet 
But  oi  Lahore,  nidi  a  tremendonB  hoImm  had  near  dcprivod  the  in- 
habitants of  tiieb  aen5<c  of  hearing.  During  this  noiae,  a  Inminonn 
body  was  obeerved  to  fiedl  from  abm  on  the  earth,  anggeitingto  the 
beholders  the  idea  that  the  firmament  was  pouring  fire.  In  a  short 
time  the  nni<c  hnvin^  subsided,  and  the  inhnlHtunt.^  havins^  recovered 
from  their  alarm .  a  messenger  was  dispatched  by  them  to  the  Aumii, 
or  lineal  superintentlant  of  the  district,  to  apprise  hiiu  of  the  event. 
This  magistrate  unmediately  rejvaired  to  the  8pot»  and  tliere  perceived 
that  the  earth,  to  an  extent  of  about  ten  or  twelve  yarda  in  diameter, 
wasbomttosiichadegree  that  not  a  blade  of  graaa  nor  the  least  trace 
of  verdure  remained  ;  nor  had  the  heat,  which  had  been  commumcated 
to  it,  as  yet  subsided. 

The  Aumil  hereupon  caused  the  aforesaid  space  of  crround  to  be 
du^:  up.  The  dt'ej>c  r  they  went  the  greater  was  the  heat  found  to  be. 
At  length  a  lump  of  iron  made  its  appearance,  tlie  heat  of  which  w*as 
9o  great  that  one  might  have  supposed  it  to  have  been  taken  from  a 
furnace.  After  some  time  it  became  cold,  when  the  Aumil  conveyed 
it  to  his  own  habitation,  from  whence  he  dispatched  it  to  eourt. 

Here  (the  Emperor  says)  I  had  it  weighed  in  my  presence,  and 
found  its  weight  to  fiedl  little  short  of  80  ounces.  I  committed  it  to 
a  skilful  artist,  with  orders  to  make  it  into  a  sabre,  a  knife,  and  a 
dagger ;  but  the  workman  soon  reported  to  me  that  the  substance 
would  not  bear  the  hammer,  but  sliivered  into  |)ieces  when  struck. 
I'jion  this  I  ordered  it  to  be  mixed  with  other  iron.  Accordingly 
tlirce  ])arts  of  tliis  iron  of  U(fhtniny,  as  we  called  it,  were  mixed  witli 
one  part  of  common  iron ;  and  from  this  mixture  were  made  two 
sabres,  one  hnife,  and  one  dagger.  By  the  addition  of  the  common 
iron,  the  new  aubetanee  acquired  a  iine  temper,  the  blades  fieibricatcd 
from  it  proving  as  elastic  as  the  most  perfect  that  can  !)e  made  in  our 
country.  I  had  them  tried  in  my  presence,  nnd  found  that  thev  cnt 
admimhly.  One  of  the  sabres  1  called  Kafai,  or  the  Cutter,  and  the 
other  Husk-scrisht,  or  tlie  Lightning- natured. 

In  a  tetrastich  presented  to  the  Emperor  on  this  occai«ion,  it  is  as- 
serted that  in  his  time  feU  raw  iron  from  Ughtning.  Colonel  Kiric- 
patrick  certifies  the  genuineness  of  the  manuacript,  and  the  fiddit7 
of  the  translation ;  and  Mr.  Gieville  adds,  tiial  he  considers  this  aa 
an  authentic  feet,  th<  Fmperor  Jehangire  not  being  a  prince  on  whom 
his  courtiers  would  idly  venture  to  impose,  or  to  whom  an  Aumil  of 
a  diijtriet  would  have  dared  to  prodnor  a  subpfanee  ]>retendlng  it  to 
be  iron,  which  on  trial  should  be  luund  to  diftcr  from  manufactured 
iron. 
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Oitenmiimu  on  lie  Stmehtre  of  the  Tongue  ^  Uhuimied  if  dhmti  in 
wkkh  a  Portion  of  that  Organ  has  been  remmnd  by  Ligature.  By 
fifcnrd  Home,  Esq.  FMM.   Read  Pebmiy  8,  1803.  IPkU. 

Hiete  oliterfHiiioiii  ivill  be  allowed  to  hm  a  flouiteiliia  deg^ 
of  importaiice,  when  we  find  tbat  thej  idtiiiiatelj  kad  to  a  lale  and 
effeetaal  method  of  femoving  a  poitioa  of  the  tongue,  when  that 
«xgan  has  aaaiimed  a  diseased  actum  or  morind  excrescenoee  of  a 

cancerous  nature,  to  which  this,  as  well  as  many  other  glandular 
structures,  are  known  to  be  linble.  In  a  physiolopical  view  they  will 
likewise  be  found  to  merit  particular  attention,  as  they  tend  to  prove 
that  the  intcniai  structure  of  the  toriL^iic  i?  not  of  that  delicate  and 
scui»ible  nature  which,  irum  its  being  tlie  organ  uf  taste,  we  aiiuuld 

be  led  to  hnagine. 

llie  first  case  here  mentioned^  and  from  whidi  Tarions  inferences 
are  demed  which  lead  to  a  new  mode  of  treating  the  disorden  of 
the  ton^c,  was  that  of  a  gentleman  whose  tongue  had  been  aoci- 

dentfilly  bit  near  the  tip,  and  hai!  ln-nce  become  comi)lctely  insen- 
sible, insomuch  tb;it  every  article  of  nourishment  be  took  was  equally 
insipid,  uihI  that  the  tip  felt  hke  a  bit  of  wood  in  his  mouth.  No  de- 
gree of  iiiliiimmation,  however,  or  gpasmodic  tendency  having  accom- 
|)axiied  these  symptoms,  Mr.  Home  inferred  that  the  nerves  supplying 
this»  and  perhaps  the  other  organs  of  sense,  sre  not  so  liahle  to  irri- 
tation as  those  which  hdong  to  other  parts  of  the  body. 

Encouraged  hy  this  ohseration,  he  in  three  instances  performed  a 
new  operatioa  upon  the  tongue,  which  consisted  in  removing  a  portion 
of  that  organ  by  means  of  ligatures,  and  with  that  i)ortion  certain 
fuTiETnii's  excrescences  which  might  huve  been  productive  of  fatal 
coii-t.  luences.  The  first  patient  was  a  boy  eight  years  of  age,  who 
had  been  bom  with  a  small  excrescence  on  the  right  side  of  the  an- 
terior part  of  the  tongue.  It  had  been  removed  no  less  than  eleven 
times  by  ligatures  round  its  basCt  causlks  and  amputation*  hut  al« 
ways  with  eonridenhle  and  dangerous  hamoorrhages ;  and  after  all 
wi&out  success,  the  fungus  always  reappearing  soon  after  the  ope- 
lations.  Mr.  Home  at  length  resolved  to  take  out  the  portion  of  the 
tongue  ujwn  which  the  functus  grew.  This  was  effected  by  passing 
a  cr(x»ked  nectlle,  armed  with  a  double  ligature,  through  the  sub- 
stance of  tlic  tongue,  somewhat  within  the  excrescence;  the  needle 
was  drawn  out  below,  leaving  the  ligatures,  one  of  which  was  tied 
very  tight  before  the  excrescence,  and  the  other  equally  so  behind  it, 
so  that  a  segment  of  the  tongue  was  confined  between  these  two 
ligatures,  in  which  the  cireulatioa  was  oompletdy  stopped.  On  the 
fifth  day  after  the  operation  this  ])ortion  of  the  tongue  came  away 
with  the  ligatures,  leaving  a  sloughy  surface,  which  likewise  sepa- 
rated on  the  fifteenth  day.  'ITie  excavation  a  few  days  after  this  be- 
came completely  cicatrized,  leaving  only  a  small  fissure  on  that  side 
of  the  tongue. 

The  two  other  operations  were  performed  on  persons  above  forty 
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yean  of  age.  In  thrse  ra^e'?  the  excrescence  wn^  a  tumour  no  larger 
than  a  pea,  but  the  appeanince  of  which  thicatLiicd  the  formatiou  of 
a  cancer.  Botii  these  were  successfully  removed  by  the  li^tures 
above  described ;  and.  except  a  small  finiune,  no  land  of  dcSwoiity 
was  left  upon  the  tongue. 

The  principal  infetenoe  derived  from  these  operation!  is,  that  tlie 
internal  structure  of  the  tongue  is  less  irritable  than  abnoet  any  other 
ortninized  part  of  the  body  ;  J^nd  tlmt  therefore  the  pecwlinr  ?ubsitance 
which  is  interposed  between  the  fasciculi  of  its  muscular  fibres  is  not 
in  any  respect  connected  with  the  nerves  whicli  pass  through  its 
substance  to  tlie  organ  of  taste,  but  is  merely  a  soft  medium,  wliich 
Is  intended  to  facilitate  the  action  of  the  organ  in  its  different  parts. 
It  also  iqipearsfroni  tbcae  observations,  that  the  nerves  of  the  tongue 
nay  be  more  easHy  compressed  and  deprived  of  their  power  of  com- 
municating sensation  than  nerves  in  general;  and  that  an  injury  in* 
flicted  on  them  is  not  prodnctive  of  any  diseased  action  in  the  trunk 
of  the  injured  nerve. 

Lastly,  the  advantages  to  be  derived  in  the  practice  of  surgery 
from  the  success  of  these  operations,  are  briefly  stated;  and  indeed 
the  removing  with  safety  I  he  whole  part  of  a  tongue  which  may  have 
taken  on  a  dis|NNitioQ  to  be  cancerous,  will  easily  be  allowed  to  be  a 
most  maiterial  improvement  in  that  important  branch  of  Hie  medBcal 
pniliessioa* 

OhtervatUmM  nf  the  Transit  of  Mercury  over  the  Disc  of  the  Sum  ;  to 
wkiek  i»  added,  an  Investigation  of  the  Cattses  which  often  preifent 
the  proper  Action  of  Mirrors.  By  William  Herschel,  LL,D.  F^JS, 
Read  February  lU,  1803.    [PAti.  Trans.  1803,  j>.  214.] 

Concerning  the  transit  of  Mereory,  as  the  times  at  which  the  ob- 
servations were  made  were  not  the  chief  object  of  the  investigation, 
the  detail  here  given  is  only  to  be  considered  as  denoting  the  order 

of  their  succession.  When  the  jilanet  wn?  first  seen  on  the  disc  of 
the  sun  on  the  Dth  of  November  last  at  about  40'  after  seven  in 
the  morning,  it  was  easily  distinguished  from  tlie  openings  in  the 
luminous  clouds  generally  called  s|x>t8,  its  perfect  roundness  being 
sufficient  to  point  it  out,  had  its  place  not  been  previously  known. 
As  the  morning  advanced,  its  terminatioo  became  by  degnsa  still 
more  accurately  defined ;  and  tiie  coimgations  of  the  luminous  sur- 
&ce  of  the  sun  were  visible  up  to  the  very  edge  of  the  planet.  Near 
tiie  egresSp  when  the  sun  and  planet  were  nearly  in  the  meridian, 
particular  attention  was  paid  to  the  appearance  that  was  thought  to 
indicate  an  atmosphere  round  Mercury;  but  nothinc  t»t"  tlie  kmd 
could  be  perceived,  its  peripiiery  remaining  sharp  and  well  detined 
to  tlic  very  last.  It  was  also  observed  that  the  appearance  of  the 
planet,  during  the  whole  transit,  never  deviated  in  the  least  from  the 
^helical  form :  whence  it  is  inferred,  that  unless  its  polar  axis  shouU 
have  happened  to  be  situated  in  a  line  drawn  from  the  eye  to  the  tun. 
the  planet  cannot  be  materially  flattened  at  its  poles. 
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Conccniinf]:  the  secontl  part  of  this  paper,  namely,  the  causes  which 
often  affect  mirrors  so  aa  to  prevent  their  «*ho\ving:  objects  distinctly, 
though  it  he  well  known  to  a«trnT:omer>  that  telcsrnpe?  will  act  very 
differently  at  different  tunes,  yet  no  particular  inquiry  had  yet  been 
made  respecting  the  cause  of  this  imperfection.  The  experience  our 
•utbor  hitt  acquired  during  his  long  series  of  observations,  in  which 
he  never  lost  sight  ol  this  cireumstance.  has  enabled  him  to  combine 
n  set  of  fiicts,  from  which  he  thinks  himself  authorized  to  deduce  in- 
ferences which  will  be  fonnd  to  throw  a  considerable  light  upon  the 
subject. 

Those  ohservations  are  here  descrihed  at  lenirth.  nnd  arranged 
under  different  heads,  chieily  according  to  the  state  ol  tiie  atmosphere 
at  the  time  they  were  made.  Their  results  will  in  some  niefi^ure 
point  out  tiie  nature  of  them.  'Ihty  seem  to  establish,  as  a  general 
pnadple,  tfaait  in  order  to  see  distinctly  with  "  telescopes,  it  is  re- 
quired  that  the  temperature  of  the  atmosphere  and  mirror  should  be 
unilomi,  and  that  the  air  be  impregnated  with  moisture/'  Hence  it 
appears  that  a  frost  after  mild  weather,  or  a  thaw  after  frost,  will 
sensibly  derange  the  performance  of  our  mirrors,  till  either  the  frost 
or  the  mild  weather  are  sufficiently  settled  that  tlie  temj)crature  of 
the  mirror,  and  indeed  of  the  whole  telescope,  may  accommodate 
itself  to  that  of  the  air.  Tliat  when  a  frost,  tliough  very  severe,  be- 
comes settled,  the  mirror  will  soon  accommodate  itself  to  the  tem- 
perature, and  the  telescope  will  he  found  to  act  well.  That  no  tele> 
scope  brought  into  a  cold  atmosphere  out  of  a  warm  room,  can  for  a 
time  be  expected  to  act  properly ;  and  that  no  delicate  observations, 
withhigh  magnifying  pow  ers.  can  well  be  made  when  looking  through 
n  door,  window,  or  -lit  in  the  roof  of  an  observatory.  It  equally  ap- 
pears th'it  windv  wi  iitlit'r  in  general,  "which  must  occasion  a  mixture 
otf  airs  of  different  tcinju  ratures,  cannot  he  favourable  to  distinct 
rision  :  and  that  the  auronc  borcales,  when  they  induce,  as  they 
often  do,  a  considerable  change  in  tlic  temptrature  of  the  different 
regions  of  air,  are  likewise  detrimental  as  to  distinctness. 

Sometimes  the  weather  may  be  perfectly  serene,  and  yet  the  tele- 
scopes win  act  imperfectly.  This  may  be  owing  to  the  dryness  oc- 
caakmed  by  easterly  winds,  or  by  a  change  of  temperature  arising 
from  an  a^tstkm  of  the  upper  regions  of  the  atmosphere,  or  perhaps 
by  both  these  causes  combined  together. 

Dn  air,  it  seems,  v<  In-  no  means  proper  for  vision  ;  and  hence 
dampiiLS-,  hfi^mess,  and  logs,  to  a  certain  degree,  will  genernlly  be 
found  l"avoural)ie  to  distinctness :  dam])  situations,  therefore,  ;uul  the 
neighbourhood  of  lakes  or  rivers,  need  not  be  objected  to  in  choosing 
a  spot  for  an  oibserv  tory.  As  the  warm  exhalations  of  the  roof  of  a 
house  in  a  cold  night  must  disturi)  the  unifonnity  of  the  temperature 
of  a  certain  contiguous  portuin  of  air,  it  is  to  be  expected  that  the 
appeaianoe  of  stars  seen  over  a  house,  and  at  no  considerable  distance 
from  it.  will  be  affected  by  that  emanation. 

Lastly,  one  of  the  mo*t  essential  causes  of  the  want  of  uniformity 
in  the  performance  of  telcacopea  must,  it  seems,  be  ai>cnbed  to  the 
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eflfects  of  heat  find  cold  upon  t!ie  figure  uf  tlio  mimire.  'Dil^  cir- 
cunutance  has  calleit  Airtli  n  parlicuhir  invehtit^ation,  in  which  hcnted 
bodies  were  approached  at  different  distances,  both  before  and  behind 

mirrors,  cither  of  glass  or  mcUil :  ;ind  it  was  remarkable  how  their 
focal  lenp^ths  were  immediately  aft'ected  by  it.  Hence  it  may  reason- 

ftl>!y  be  inferred,  that  the  my*  of  the  sun  on  a  mirror  will  produce  a 
similar  distortion.  That  tlie  dilatation  occasioned  by  lieut  is  the 
cause  of  tliis  defect,  will  easily  be  admitted ;  but  our  autlmr  does  not 
enter  here  u|)on  the  theory  of  tliis  iuHuence.  nor  ufion  the  remedie^i 
that  may  be  applied  to  its  detrimental  conscqucncca.  These  points 
he  reaervea  for  a  future  eoouuuiuoation. 

An  Aeetnmt  of  same  Experimaitt  and  CMiimafjcMit  on  lie  ewuiUuent 
Parts  of  eeriain  atiriitgemt  VeffHabiesf  mud  o»  thehr  Opmthm  ta 
Taaaui^.  /?y  Humphry  Davy,  /^sg.  Professor  of  Chemistry  in  the 
Royal  Inst  Hut  ion.  Communicated  by  the  Right  Hon.  Sir  t  Joseph 
Banks.  Dart.  K  B.  P.H,S.  llcad  February  24,  1803.  IPkiL 
Trans,  1803»/;.  233.] 

The  importance  of  the  subject  handled  in  this  paper,  ^riikb*  as  It 
particttlurly  relates  to  the  process  of  tanning  leather,  will  be  allowed 
to  be  of  suificient  magnitttde»  has  of  late  excited  tlie  attention  of  se- 
veral able  philosopliers,  among  whom  Mr.  Seguin  was  the  first  who 
ascertained  the  |>ecu]iur  vegetable  matter  which  is  essential  to  tliis 
proci^.-i,  an«l  which  is  possessed  of  the  characteristic  ])r(j]>erty  of  prc- 
cijutating  gei.iUiic  Iroui  it«  solutions.  Mr.  Proust  hab  bince  investi- 
gated many  other  properties  uf  tliis  substance ;  \mt  neither  these,  nor 
any  other  chemists,  have  as  yet  carried  their  investigations  so  for  as 
to  determine  the  various  affinities  of  tannin,  and  especially  how  ita 
action  upon  animal  matters  is  modified  by  combination  with  other 
substances.  This  task  was  reserved  for  OUT  author,  who  during  tiie 
two  last  years  bestowed  most  of  his  leisure  hours  on  a  course  of  ex- 
penments  t)n  this  subject ;  and  he  here  lays  before  the  Societv  an 
account  of  their  general  results.  His  cliief  design  was  to  eluciilatc 
the  practical  i)art  of  the  process ;  l)ut  iii  pursuing  it  he  found  iiuubeif 
necessarily  led  to  general  chemical  inquiries  concenung  the  aualyt»is 
of  the  different  vegetable  subetancea  containing  tannin,  and  their 
peculiar  properties. 

llie  i>apcr  consists  of  five  parts,  the  titles  of  which  arc  as  follows: 
— Observations  on  the  analysis  uf  astringent  vegetable  infusions. 
2.  Experiments  on  the  infusions  of  gidls.  3.  Experiments  and  ob- 
servations on  the  extracts  of  Catechu,  or  Terra  .fa|X)nica.  4.  Ex- 
p€'rinient«  nntl  ob-rn-ntions  on  the  astringent  infusions  of  liiurks,  and 
othtr  vtiixtuble  jiiuductions ;  and  o.  General  obsen'Rti<jns. 

And  Ural,  us  to  the  analybib  of  astringent  vcgelubk  inlusions ;  the 
substances  that  have  been  supposed  to  exist  most  generally  in  them 
are  tannin,  gallic  acid,  and  eatiactive  matter.  The  presence  of  tan* 
nin  in  an  itSusion  is  denoted  by  the  precipitate  it  forms  with  geta^ 
tine,  such  as  glue  or  isinglass ;  but  the  process  requires  many  and 
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very  delicate  pfectntions :  prefioas  to  the  evperimenti  tlie  infunoiu 
tare  mnteriiilly  nffected  by  exposure  to  the  atmosphere ;  the  tanniiifr 
lirinciple  in  Uitferent  vegetables  demmid^  for  iU  saturation  ditfereiit 
Iiroportinns  of  gelatine ;  and  the  quantity  of  the  precipitate  obtained 

by  tiltratinii  i*.  not  n1\vny«  proportionnte  to  the  quantity  of  tannin 
and  ^eliitiiu'  m  the  .'-olntion,  hut  h  niatt'rinlly  intiucncpfl  5)v  tht-  de- 
gree of  their  cuiicentratiou.  Hence  it  follows  that  the  -olutions  of 
gelatine,  for  the  purposes  of  analysis,  ghould  he  tuipluycHi  in  as  hiirh 
a  atate  of  satmation  as  is  eompatible  with  their  perfect  tluidity.  i  lwy 
ahookl  be  osed  only  when  quite  fresh ;  and  as  ihdr  relative  effects 
were  found  to  he  influenced  by  their  temperature,  it  was  found  ez* 
pedient  to  bring  them,  and  the  inlusions  on  which  they  were  designed 
to  act,  as  nearly  as  possible,  to  a  common  degree  of  heat :  great  care 
must  also  Ix?  taJcen  to  prevent  any  excess  nf  gelatine.  Duly  attending 
to  all  these  jirecsiutions,  the  f^encml  result  is,  tlmt  in  any  {riven  rase, 
when  the  quantity  of  (rilatine  in  the  s^olution  employed  ujHjn  an  as- 
tringent infusion  is  compjircti  with  the  quantity  of  the  precipitate  ob- 
tained, the  difference  lietween  them  may  bo  cuu^sidcrcd  u.*?  thu  pro- 
IMMtioii  of  tanniB  ecmtsined  in  the  inlbaMm. 

Hie  tannin  being  thus  separated,  it  remained  to  aseeitain  the 
pvoportion  of  the  two  other  ingredients  in  the  infusion,  viz.  the  gallic 
add.  and  the  rxtrartive  matter.  ITie  first  step  here  was  slow  evapo- 
ration, by  which  the  latter  substance  is  in  part  rendered  insoluble, 
so  as  to  subside  nt  the  lv>ttnm  f^f  the  vcs«*i'I.  A  proixirtionatc  quan- 
tity of  alcohol  being  next  poured  upon  the  tluid  thus  reduced  to  a 
thiek  consistency,  both  the  |[^ailic  acid  and  the  soluble  extractive 
matter,  if  tiicre  be  any  remaining  in  tbe  infusion,  will  be  di^^olved. 
The  i^eai  difficulty  now  was  to  separate  the  gallic  acid  and  the  ex- 
traetive  matter.  Ether  and  alumina  were  tri«l  without  the  desired 
cfiect,  tbe  affinities  of  these  two  agents  with  those  sufaetances  not 
being  sufficiently  distinct  to  produce  the  separatbtt.  Some  judge* 
ment,  however,  may  be  formed  of  their  relative  proportions,  by  means 
of  the  salts  of  alumine  and  the  oxycjenatcd  salts  of  iron.  Muriate  of 
nlnmine  preci|)ittitt  s  much  of  the  extractive  matter  from  solution!*, 
uiihuut  acting  materiiilly  upon  gallic  acid;  and  after  this  precipi- 
tation, some  idea  may  be  formed  concerning  the  quantity  ot  the  gallic 
add.  by  the  colour  it  gives  with  the  oxygenated  sulphate  of  iron. 

2.  Ctmemmig  ihelnfusUmt  tf  CkUU, — Tlie  strongest  solution  of  gall- 
nuts  was  obCmned  by  repeatedly  pouring  distilled  water  upon  the 
best  Aleppo  galls,  broken  into  small  pieces  i  it  was  of  the  sperilic 
gravity  1*068.  400  grains  of  this  solution  produced  by  evaporation 
53  praiQs  of  solid  matter,  which,  as  well  as  could  be  estimated  by  the 
raethods  of  analysis  described  in  the  preceding  section,  consisted  of 
about  i  Vths  of  gallic  acid,  united  to  a  minute  portion  of  extnietive 
matter.  100  grains,  uiureovcr,  ot  thib  solid  mutter  left,  alter  inci- 
neratioxi,  nearly  4  j-  grains  of  ashes,  which  were  a  mixture  of  lime 
with  caiboimte  of  lime,  and  a  small  portion  of  fixed  alkali* 

Here  IbDows  a  long  seriea  of  experiments  on  the  infiision  of  gall* 
imts.  in  which  it  was  exposed  to,  or  combined  with,  all  manner  of 
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cheoucal  agrati,  Hz,  the  tulphiirie,  muriatic*  uid  nitric  acids,  potadi. 

9oda»  ammoniR,  and  a  variety  of  alkaline  earths,  magnesia,  alumine, 
different  solutions  of  neutral  salts,  metallic  oxides  and  solutions,  and 
other  substances,  the  list  of  which  is  too  long  to  be  here  inserted. 
Many  of  the  results  may  be  consjidered  a«  insulated  facts;  but  those 
who  attend  to  inquiries  of  this  nniuie.  wdl  find  most  of  them  con- 
nected with  useful  conclusions,  tending  to  elucidate  this  obscure,  but 
no  doubt  very  interesting  part  of  chemistry.  Tlie  ultimate  result  of 
those  experiments,  as  to  the  constituent  parts  of  gall-nuts,  is,  that 
600  grains  of  good  Aleppo  nuts  gave  by  ludviation  with  pure  water, 
till  all  the  soluble  parts  were  taken  up,  1S6  grains  of  solid  matter, 
and  that  this  matter,  examined  by  analysb,  consisted  of  130  grains 
of  tannin;  35  grains  of  ptdlic  arid,  -uith  a  little  extractive  matter; 
12  grains  of  mucilaofp,  and  matter  rcjidered  insoluble  by  evaporation, 
and  the  remaining  8  grains  of  cnlcareous  earth  and  saline  matter. 

3.  On  the  Extracts  of  Catechu,  or  Terra  Juponica. — ^This  extract 
is  said  to  be  obtained  from  the  wood  of  a  species  of  the  Mimosa, 
which  is  found  abnndanUj  in  India,  by  decocticm  and  subsequent 
evaporation.  There  are  two  kinds,  the  one  sent  from  Bombay,  and 
the  other  from  Bengal.  They  somewhat  difler  from  each  other  in 
their  external  ai)pearance,  but  very  little,  it  seems,  in  their  chemical 
composition.  The  tastes  of  both  are  sensibly  astringent;  and  neither 
of  them  deliquesces,  or  is  apptirc  ntly  c  liang-cd  by  exposure  to  air. 

Our  President  was  the  fir.^t  ^\  ho,  noticin^z;  the  mort;  obvious  qua- 
lities of  this  substance,  suppected  that  it  contained  the  tanning  prin- 
ciple ;  and  being  pos^es^d  of  a  sufficient  quantity,  he  was  pleaded  to 
supply  Mr.  Davy  with  all  he  wanted  for  the  purpoae  of  a  chemical 
examination.  Tlie  first  experiments  showed  that  its  solution  copi- 
ously precipitated  gelatine,  and  that  it  speedily  tanned  skin.  And 
hence  he  was  eacounged  to  undertake  the  particular  investigation 
of  its  properties,  the  account  of  which  is  the  subject  of  the  present 
section. 

His  mode  of  proceeding,  of  course,  could  not  differ  materially  from 
that  which  he  adopted  in  tliu  aiudysis  of  the  gall-nuts.  And  indeed 
most  of  the  same,  and  some  additional  chemical  agents,  have  been 
put  to  the  test.  The  ultimate  analysis  has  been  attended  with  aome 
difficulty,  different  specimens  of  this  substance,  though  to  all  ap- 
pearance ever  so  pure,  differing  materially  among  themsdves ;  the 
natives,  for  the  sake  of  profit,  bong  apt  to  adulterate  what  they  sell, 
either  with  sand,  earthy  substances,  or  other  extraneous  matter. 

Mr.  Davy,  in  order  to  obviate  tlus  difficulty,  pelected  a  number  of 
spm  iiiK  such  as  he  had  reason  to  think  the  Uu^t  taiuted.  and 
haviiitr  reduced  them  into  powder,  he  found  the  two  torts  to  cou^ist 
of  the  following  inpiedients : — 200  grains  of  the  extract  ul  catechu 
from  Bombay  consisted  of  109  grains  of  tannin,  68  grains  of  a  pe* 
culiar  extractive  matter,  13  grains  of  mucilage,  and  10  grains  of  re* 
sidual  matter,  chiefly  sand  and  calcareous  earth.  The  same  quantity 
of  tiie  extract  fnnn  Bengal  yielded  97  grains  of  tannin.  73  grains  oif 
peculiar  extractive  matter,  16  grains  of  mucilage,  and  14  of  residual 
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matter ;  viz.  tand^  with  a  small  quantity  of  calcfurcoua  and  ulummoua 
earth. 

The  importance  of  the  object  will,  we  trust,  justify  our  inserting 
hm  wluit  our  author  his  ascertained  concerning  the  application  of 
this  snhstance  to  tanning.  Of  two  pieces  of  calf-skin,  he  tells  us^ 
which  weighed  when  dry  132  giains  each,  and  which  had  been  pre- 
pared for  tanning :  one  was  immersed  in  a  large  quantity  of  the  in- 
fusion of  extract  of  catechu  from  Bengal,  and  the  other  in  an  equal 
portion  of  the  infusion  of  the  oxtmrt  from  Bombay.  In  le«=?«  than  a 
month  they  were  both  found  converted  into  leather.  When  freed  from 
ni'ji-sture  by  long"  exposure  in  the  sunshine,  tliey  were  weig^lied.  The 
first  piece  iuul  gained  about  34  grains,  and  tlie  second  piece  35^ 
grains,  llie  coiknir  of  the  leather  was  much  deeper  than  that  tanned 
with  ga]]%  and  on  the  u])per  eur&ce  it  was  of  a  reddish  brown.  It 
was  not  acted  on  by  hot  or  cold  water;  and  its  apparent  strength 
was  the  same  as  that  of  similar  leather  tanned  in  the  usual  manner. 

4.  Om  ike  Infusiont  of  Barks,  and  other  vegetable  productions. — 
The  experiments  described  in  this  pcction  were  chiefly  made  on  the 
strongest  infusions  of  the  barks  of  oiik,  Leicester  willow,  and  Spanish 
chestnut :  each  of  them  were  nearly  of  the  specific  gravity  denoted 
by  105.  Their  tastes  were  alike,  strongly  astringent :  200  grains 
of  each,  on  being  submitted  to  evaporation,  yielded, — the  oak  bark  1 7 
gnins.  and  the  two  olher  haiha  about  I6|  grains  of  solid  matter; 
and  tte  tannin  affixded  hw  tiiese  snbstenees  were,^-the  oak  bark  14 
grains,  the  wiUowbaxfc  14|  grains,  and  the  Spanish  chestnut  IS  grains. 
These  snbstanoes  also  gave  by  incineration  only  a  very  small  quantity 
of  a?he«,  !K*arcely  ^  '  ^th  part  of  their  oric^inal  weifrbt?;  and  these 
?i5he«  ron?i«5tcd  rhicHy  of  calcareous  earth  and  nlkalt,  t)ic  (juantity 
being  greatest  from  the  matter  produced  from  the  chestnut  bark. 

These  several  infusions  were  acted  on  by  the  acids  and  pure  alka- 
lies in  a  manner  very  similar  to  that  adopted  with  the  infu&ion  of  galls. 
No  gallic  acid  whatem  could  be  ohtabed  from  any  of  them ;  aiid  if 
any  be  eontnined  in  them,  it  is  imagined  that  it  must  be  in  a  state 
of  intimate  combination  with  extractive  matter.  The  proportions  of 
the  astringent  principle  in  barks  vary  considerably  according  to  the 
age  and  size  of  the  trees  from  whence  they  arc  taken,  and  probably 
also  according  to  the  different  seasons  in  which  they  are  gathered, 
hi  c  \  ery  R«trinirent  bark  the  interior  white  part  (tliat  its  tlie  part  next 
to  tlie  wood)  contains  the  larg^est  quantity  of  tannin  :  the  proportion 
of  extractive  matter  is  generally  greatest  in  the  middle  or  coloured 
part ;  but  the  cpidennis  addom  wnishes  eitiier  tannin  or  extractive 
matter*  A  few  other  dreumstsnces  are  here  added,  which  oitgfat  to 
inftaencie  tanners  in  the  choice  of  their  barks. 

The  other  vegetable  infusions  examined  by  Mr.  Dvivy  were  those 
of  the  barics  of  elm  and  common  "willo^v.  of  sumach,  Mirabola  nuts» 
tea,  and  some  other  vegetable^  of  known  aj^trinfrcnt  rinrditic?'.  Tlic 
re>iult«  offer  no  very  material  differences ;  but  in  t;cnend  the  author 
remark?^.  th:it  in  all  substances  poswfiped  of  an  astringent  taste,  there 
i>  great  rtu^a  to  suspect  the  ejustence  of  tannin ;  that  it  may  be 
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fouiul  ill  fruits,  in  whidi  it  is  modified  by  sugar  and  acids ;  that  lie 

has  found  it  ia  great  abundance  in  the  juice  of  sloes,  and  tlmt  a  friend 
of  his  had  discovered  its  presence  even  in  port  vine.  It  also  appears 
that  it  may  exist  in  a  state  of  combination  in  dlffcrojit  substances,  in 
which  it«<  })rcsencc  cannot  be  made  evident  by  the  common  means  of 
solutions  of  gelatine ;  and  tliat  in  these  cases,  in  order  to  detect  its 
existence,  it  may  be  necessary  to  have  recourse  to  the  action  of  di- 
luted acids. 

Cfeiural  Oitervaiumi, — ^After  a  few  strictures  eooeeming  a  oon« 
jecture  of  Mr,  Phnist,  tfaat  there  are  different  species  of  the  tanning 
piinciple  possessed  of  different  properties,  and  different  powers  of 
acting  upon  re-agents,  from  which  our  author  thinks  himself  autho- 
rized to  dissent,  he  draws  the  general  conclusion, — that  in  all  the  dif- 
ferent astrinuront  infusions  the  tanning  principle  is  found  {)os8essed 
of  till  frame  general  properties  and  powcre  of  combination.  In  all 
inbliiiices  it  is  capable  oi  entering  into  union  with  the  acids,  alkalies, 
and  earths ;  and  of  forming  insoluble  compounds  with  gelatine  and 
with  skin.  That  in  the  processes  of  tanning,  if  the  astringent  in- 
fusion eontaui  eztmctiTe  and  colouring  matter,  these  as  weU  as  tannin 
enter  into  chemical  combination  with  the  skin ;  but  that  in  nacase 
is  there  any  re.uson  to  believe  that  gallic  acid  is  absorbed  in  this  pro- 
cess. That  hence  the  different  qualities  of  leather  made  with  the 
fame  kind  of  ^Vm,  seem  to  depend  very  much  upon  the  c!itfereut 
quantities  of  extractive  and  coli)uring  matter  it  contains;  the  leather 
prejiared  by  means  of  infusions  of  [i^alls  b(  in^j:  generally  found  harder, 
and  more  liable  to  crack  tlxaii  liiat  ubtauicd  IVum  the  infusions  of 
bark. 

When  skins  are  slowly  tanned  in  weak  solutions  of  the  borics,  or 

of  extract  of  catechu,  it  combines  with  a  considerable  proportion  of 
extractive  matter,  whereby  it  is  rendered  perfectly  insoluble  in  water, 

and  yet  soft  and  very  strong.  The  inference,  perhaps  the  most  es- 
sential, deduced  from  tins  inquir}*  is,  that  of  nil  the  astringent  sub- 
stances as  yet  examineti,  the  extracts  of  catechu  arc  those  that  con- 
tain tJie  largest  proportion  of  tannin,  half  ;i  jDund  of  this  extrac  t 
being  found  to  produce  the  same  effect  iu  tanning  as  from  fuui  to 
five  iKiunds  of  common  oak  bark, 

Huw  material  thb  must  be  in  a  country  where  oak  timber  is  not 
an  object  of  trivial  importance,  need  not  be  here  insisted  uixm.— Ilie 
paper  closes  with  a  table,  in  which  oak  bark  being  taken  as  the 
standard  of  comparison  as  to  its  quantity  of  tannin,  the  diffcieot 
astringent  substances  are  arranged  in  the  order  of  their  poweis* 

Account  of  some  Fs  vpfrmwut^  on  the  Descent  of  the  Sap  In  Trrrp.  Tn 
a  Lvltcr  from  1  homas  Andrew  Knight,  Esq.  to  the  Riyhl  Hon, 
Sir  Jo.^oph  Banks,  Hart.  K,B.  P.R.S.  Head  AprU  21.  1803. 
IPhU.  Trans,  1803,;;.  277.] 

Tn  a  former  paper  Mr.  Knight  related  some  exfierimcnts  on  trees, 
iiom  which  he  inieriiid  that  their  sain  having  been  absorbed  by  the 


i^iy  u^L^  Ly  Google 


119 


iNult  of  tbc  rooit,  is  canried  up  hj  tlie  alUuniiin,  or  «riiile  wood  ol 
the  root*  the  trank,  and  the  bmnehes ;  that  it  fiiiMes  through  what 

he  calls  the  centnJ  vessels  iato  the  succulent  part  of  the  annual 
shoot,  the  leaf-stalk,  and  the  leaf;  and  Uiat  it  thence  returns  to  the 
bark  through  the  returning  vessel*)  of  the  leaf- stalk.  'ITic  principal 
object  of  the  present  paper  is  to  point  out  the  causes  of  the  descent 
of  the  gap  through  the  l)ark,  nnd  the  consequent  formation  of  %vnod. 

Ilhc  causes  to  which  he  ascril)c«^  this  descent  are  :  1.  Ciravitation  ; 
2.  Motion  communicated  by  wiaiiti  or  other  agents;  and  J.  Cupil- 
laiy  attiaolioiiy  and  perhaps  some  peenliar  dremnitanoeB  In  the  oon* 
Ibnaatioii  of  the  maeli  thentielm,  which  renden  them  better  cal- 
culated to  canj  fluids  In  one  direction  than  in  another. 

Before  he  proceeds  upon  tlie  experiments  horn  whidi  he  has  de- 
duced these  conclusions,  he  premises  a  few  oWrvations  on  the  func- 
tions of  the  leaf,  from  \vhich  nil  the  descending  fluids  in  the  tree  ap- 
pear to  l>e  derived,  iie  (lrscril>cs  an  experiment  he  made  on  a  leaf 
of  ;i  viae,  in  which  its  lower  surface  !)eing  placed  in  contact  with  a 
clean  piece  of  plate  glass,  this  glass  was  souti  iuuiid  lu  he  covered 
with  «  strong  dew,  which  had  evidently  exhaled  from  the  leaf;  and 
al  the  end  of  half  an  hour  so  much  water  was  found  to  haye  been 
diachaiged  from  the  leaf,  that  it  ran  from  the  glass  when  it  was  held 
obliquely,  llie  posttion  of  the  leaf  being  then  inverted*  and  its  upper 
aur&ce  being  brought  in  contact  with  the  glass,  not  the  slightest 
portion  of  moiHtiire  n]>pcared,  although  the  leaf  was  for  some  time 
cxjiosed  to  the  full  influence  of  the  meridian  sun.  Hence  it  is  in- 
ferred, that  the  vessels  intended  for  )>erspiration  arc  confined  to  the 
under  surface  of  the  leaf,  and  that  these,  like  the  cutaneous  lym- 
phatics of  the  animal  ceconomy,  are  abo  capable  of  absorbing  mois- 
ture when  the  plant  la  in  a  state  to  require  it;  whereas  the  upper 
soiCusa  seems  chiefly  formed  for  abaorfajng  light;  and  if  anytlung 
exhak  from  it*  it  is  probably  vital  air,  or  some  other  permanently 
dastio  fluid. 

Reverting  now  to  the  pnnci])al  object  of  his  paper,  the  author  de- 
iscribes  sin  experiment  on  a  shoot  of  a  vine,  which  he  bent  downwards 
nearly  in  a  perpendicular  direction.  After  it  had  grown  some  time 
in  this  jx)sition,  and  acquired  a  ligneous  texture,  he  stripped  the  bark 
from  a  part  of  it,  and  thus  cut  olf  all  communication  through  the 
back  between  the  shoot  and  the  parent  stem.  Former  experiments 
have  ahown,  that  had  this  shoot  grown  in  its  erect  position,  the  lip 
of  the  bark  above  the  wound  would  have  shown  an  accumulation  of 
fresh  wood  and  bark ;  but  in  this  instonce  the  contrary  was  found  to 
be  the  case;  the  lip  next  to  the  stem,  which  by  its  position  was  now 
uppermost,  gave  cudent  signs  of  this  accumulation.  Thh  is  ascribed 
to  tlie  gravitation  of  the  sap,  from  the  curvature  of  the  shoot  down 
to  the  lip.    'flic  result  of  this  experiment  seems  to  point  out  one  of 


than  thoee  wliicfa  are  inclined  or  horizontal,  they  having  probably  a 
mofe  perfect  and  ra|iid  circulation. 
The  cflect  of  motion  on  the  circuhLtion  ol  the  &ai>  wa»  deduced 
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from  the  fbilowiiig  experiment*  Sefciil  jomig  gtendtid  ap|ile-tmi 
were,  by  meuis  ci  etiikcs  and  bandBgei,  prevented  from  yielding  to 
tiie  impulse  of  the  wind  up  to  about  the  middle  of  their  stems,  the 
l^>per  parts  of  the  stems  and  the  branches  being  left  in  their  free  na- 
tural stattv  In  the  ronr«»e  of  onn  summer  it  was  found  that  much 
new  wood  \\:u\  ncruniulatcd  jn  the  ])arts  which  were  kept  in  motion 
by  the  v  iml  ;  w  herctti*  tlif  luwer  parts  of  the  stems  rind  roots  had 
increased  very  little  in  size.  One  of  theiM^  true^  waii  alter wartLs  cv>u- 
fiiied  in  such  a  manner  that  it  could  only  move  in  one  diieetion*  vis. 
nofth  and  soutfa :  thus  curcnmitaneed,  the  diameter  of  the  tree  from 
nofth  to  aonth,  in  that  part  of  the  atem  which  was  moat  ezerdaed  hy 
tiie  wind,  exceeded  Umt  in  the  opposite  direction,  in  the  following 
autumn,  in  the  proportion  of  13  to  11.  Several  curious  inferencea 
mnv  hp  henrc  di'(}nrcd  as  to  the  growth  of  trees  in  different  situations. 

In  those  which  arc  exj)os!ed  on  hifrh  croinid?,  and  arc  kept  in  al- 
most continual  motion,  the  sap  circulates  willi  [^rt  at  raj)idity,  and 
will  be  accunmliited  chiefly  in  the  roots  and  lower  parts  of  the  trunk; 
and  hence  the  diameter  of  the  trunk  will  diminish  rapully  as  it  re- 
cedeafrom  the  root:  the  progreaa  of  the  aaoending  sap  will  of  conme 
be  impeded,  and  it  will  thenee  caxiae  lateral  bfnn<£fla  to  be  ptodnoed. 
the  ibrms  of  which  will  be  aimilar  to  that  of  the  trunk ;  and  lima  the 
growth  of  an  insulated  tree  on  a  mountain  will  be,  as  we  alwmya  find 
it,  low  and  sturdy,  and  well  calculated  to  resist  the  heavy  gales  to 
whicli,  from  its  situation,  it  is  constiuitly  cxj)osed.  Trees,  on  the 
other  hand,  whicli  grow  in  clamps  or  sheltered  situations,  where,  for 
want  of  moUuii,  the  sap  is  retarded  l)oth  in  its  asc-ent  and  dr*<  i  nt. 
will  acquire  a  very  ditl'erent  habit,  and  even  tiieir  wood  a  diilcreat 
texture,  inaomueh  that  a  great  deal  ol  the  timber  Ibimd  in  old  build- 
inga  in  and  about  London,  which  haa  alwaya  been  oonaideied  an 
Spanidi  chestnut,  appear  on  close  examination  to  be  most  evidently 
forest  oak.  When  a  tree  is  wholly  deprived  of  motion,  it  often  be- 
comes unhealthy,  and  not  unfrcquently  j)erishes,  apparently  owing 
to  the  stacruation  of  the  descending  sap  under  the  rigid  confinement 
of  the  lifeh  <s  external  bark.  Stripping  off  this  bark  has  been  found 
fingtdarly  beueticial  towards  the  increase  both  of  the  trunk  and 
branches. 

Aa  to  the  third  cause  of  the  descent  of  sap,  viz.  the  capillary  at- 
traction and  peculiar  confonnatkm  of  iJie  veaada,  though  the  al- 
burnum, consisting  of  such  capOlaiy  tubea  and  veasels,  appeera  mani* 
festly  to  expand  and  contract  under  the  various  changes  of  tempenu 
ture  and  moisture  in  the  atmosphere ;  and  though  the  motion  thus 
produced  must  be  in  some  defrroe  communicated  to  the  hark  and 
other  contiguous  parts,  yet  combining  the  results  of  all  his  experi- 
ments, our  author  is  inclined  to  consider  gravitation  cOs  the  most  ex- 
tensive and  active  cause  of  motion  in  the  descending  fluids  of  trees. 
An  observation  which  corroborates  bis  assertion  is,  that  if  the  sap 
impelled  by  cauaea  more  powerful  than  gmitation  were  to  pass  and 
return  as  freely  in  the  fawizontal  and  pemlent  aa  in  the  peipcndienlar 
brunches,  the  growth  of  each  would  be  equally  rapid,  or  nearly  to ; 
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and  the  korixofiital  brandiet  would  henoe  lOon  extend  to  fiur  and  be- 
come M  buUqr,  as  to  render  it  impoMible  for  the  trunk  to  support 
them,  llic  principal  oflioe  here  ascnbed  to  the  horiiontal  and  sprnd- 

ing  branches,  ia  to  nourish  and  support  the  blossoms  and  fruit,  or 
seed ;  little  or  nothing  of  the  sap  being  here  returned  to  the  parent 
tree,  and  hence  very  feeble  powers  being  wanted  in  the  returning 

^item. 

Our  author  had  long  entertained  an  opinion  that  the  ascending 
fluids  in  the  alburnum  and  central  vcssck  are  everywhere  the  same, 
ami  that  the  leaf-stalk,  the  tendril  of  the  vine,  the  fruit-stalk,  and 
the  MiccttlenC  point  of  the  annual  ahoot,  might  in  aome  measure  be 
substituted  for  each  other:  ezperiraenta  have  proved  hia  eonjeeture 
in  many  instances  to  be  well  founded.  In  several  of  these  experi- 
ments, leaves  continued  to  perfona  their  office  when  grafted  on  the 
fruit-stalk,  the  tendril,  and  the  succulent  shoot  of  the  vine ;  and  the 
Icaf-^t^dk,  the  tendril,  and  the  fruit-iitalk»  equally  supplied  a  branch 
gmfted  ujKjn  thtm  ^vlth  nourishment. 

On  exanimiiig  Ihc  manner  in  which  wounds  in  trees  become  co- 
vered, an  additional  proof  was  found,  that  the  medullary  processes, 
namely,  the  knoba  of  wood  finrned  at  the  junetum  of  a  grafted  bud» 
with  the  etock  in  whieh  it  is  inserted,  are  like  every  other  part  of 
the  wood  generated  by  ^e  bark,  lliis  is  mentioned  in  coatiadietioii 
to  the  opinion  still  entertained,  that  the  hardest,  most  durable,  and 
most  solid  part  of  the  wood,  is  composed  of  the  &oft,  cellular,  and 
perishable  substance  of  the  medulla.  Ln^tlv,  wme  observ  ations  are 
f^tited,  which  ?cem  to  imply  that  the  J^ap  la  it  ^  de^^cent  may  undergo 
somt-  inoiiihcation  wliicli  tits  it  more  eftectuidly  lo  produce  wood. 

A  few  remarks  on  the  formatioQ  of  buds  in  tuberous  rooted  plants 
beneath  the  ground,  are  added  by  way  of  appendix.  These,  if  the 
above  theory  be  true,  must  be  fonncdof  matter  which  has  descended 
from  die  kavea  tiutoiigh  the  baric  An  exi>eriment  was  made  on  a 
potatoe  plant  by  intersecting  its  runners  which  connect  the  tubers 
with  the  parent  plant,  and  immersing  their  ends  in  a  decoction  of 
locrwood.  In  about  twenty  liours  it  was  found  that  the  decoction 
had  indeed  p{u«sed  along  the  runners  in  both  directions,  but  that  none 
had  entered  the  vessels  of  the  parent  plant.  This  result  wiis  not  un- 
expected to  the  author,  he  being  well  aware  tiiat  the  matter  by  which 
the  growing  tuber  ia  fed  must  descend  from  the  leaves  throu^  the 
baric,  and  &tX  bark  cannot  absorb  coloured  infusiona* 

the  Nahm  of  a  metaOie  Suhtanee  hiefy  tM  im 
LoHdfm,  a*  a  new  Metal,  under  the  Title  o/Palhdmm.  Bjf  Kichard 
Cbenevix,  Esq.  F.R.S,andMJtJ^.  Read  May  13, 1803.  [PkU. 
TVofff.  1803,  ji.  290.] 

In  April  lai^t,  a  printed  notice  was  circulated  concerning  a  sub- 
stance to  which  the  name  of  Palladium,  or  new  silver,  was  assigned, 
and  of  whidi  aampks  were  offered  Ibr  sale  at  Mr.  Forster's,  in  Ger* 
tard  Street,  Soho.  A  discovery  of  sudi  importance  dkl  not  iail  to 
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i-xcitc  the  curiofiity  of  i>everal  rmncralogUU ;  nnd  among  tlie^,  Mr. 
Chentivix,  to  whom  the  maimer  in  which  this  object  was  prcecnted 
to  the  public  aiipeaied  stwpicioiis*  waa  anong  the  fcranoat  in  pro- 
caring  a  anffieient  quantity  of  the  sabstance  to  enable  him  to  inati- 
tute  a  proper  analysis  by  which  the  lallacy,  if  there  were  any,  might 
be  detected.  The  substance,  as  exposed  to  sale,  had  been  worked  by 
art :  it  had  been  roller!  mit  in  flattinj^-mills,  tlic  l>irgpest  of  tlie  lamina 
beinrr  alKuit  three  inches  in  length  and  half  an  inch  broRd,  and 
weiglung  on  an  average  twenty-five  grains  each.  It  h;ui  muc  h  the 
a])i>earancc  of  platina ;  but  its  specific  gravity  was  kj  low  as  from 
10*972  to  U'462;  that  of  pure  platina  in  the  aame  state  bdug  at 
Ictat  22.  The  laminn  weie  flexible,  but  not  very  daa^. 

After  describing  these  tta  phynical  properties,  the  antlior  proceeda 
to  a  circumstantial  account  of  his  chemical  analysis,  and  gives  an 
ample  detail  of  the  action,  on  this  metal,  of  caloric ;  of  simple  con* 
bustiblc  bodief»,  purh  tis  sul]>hur  and  eharcoal ;  of  other  metals,  form- 
intr  various  alloys  ;  of  alkalies  anil  rciM«,  in  the  latter  of  which  he 
found  that  the  true  wlvent  of  palludium  was  nitro-muriatic  acid, 
which  at  Licked  it  with  great  violence,  and  ionaed  a  beautiful  solu- 
tion ;  and  lastly,  he  mentions  the  appearance  and  principal  proper- 
ties of  the  precipitates  from  its  vwHSob  solutions.  From  the  results 
of  this  investigation  we  lenm,  that  tiie  vender  of  this  snbetance  vraa 
not  guilty  of  misrepiesentation  when  he  nscribed  to  it  the  Ibllowing 
properties : — 

1 .  It  dissolves  in  pore  spirit  of  nitie,  and  makes  a  darit  red  sohi- 

tion. 

2.  Green  vitriol  throws  it  down  in  the  state  of  aregulus  from  Una 
boiution,  as  it  always  does  gold  from  aqua  regia. 

3.  lliia  solution,  when  evaporated,  yields  a  red  calx,  tiiat  dissolves 
in  spirit  of  salt  or  other  adds. 

4.  It  is  thrown  down  by  memury  and  by  all  Uie  mebda  eioept 
gold,  platina,  and  silver. 

5.  In  a  common  fire  the  face  of  it  tarnishes  a  little,  and  turns 
blue ;  but  comes  bright  again,  like  other  noUe  metals,  on  being 
heated  to  a  greater  degree. 

G.  The  greate.'*t  heat  of  a  blacksniilh'h  iuv  will  hartUy  melt  it. 
7.  But  if  touched  while  hot  with  a  small  biC  of  sulphur,  it  runs  as 
ca&iiy  m  tiac. 

After  matnrdy  oonmdering  the  results  of  his  experiments,  and 
ccnnpanng  them  with  the  analogoasones  made  on  the  various  known 
metus  and  combinations  of  metals,  our  author  acknowledges  that  he 
does  not  find  to  which  of  them  it  may  be  assimilated.  I'he  striking 
resemblance,  however,  of  se^'eral  of  the  precipitates  of  j)alladium  with 
that  of  platina.  first  led  to  the  suspirlon,  tiiat  if  the  former  be  a  CXWn- 
bination,  the  latter  is  no  don]>t  one  of  its  |)rincij)al  iuLrn dients. 

The  stubborn  circumstance  ol  the  very  low  is[)eciHc  gravity  appealed 
one  of  the  most  dUEcult  to  be  surmounted ,  biuce  uii  alloy  of  plutinu, 
even  with  tellurium,  the  lighlcbtof  all  mclabi,  would  not  by  calcula- 
tion give  so  low  a  standaid. 
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UcflccUng,  however,  upon  the  various  moiUlicatiuiis  which  sub- 
stmocs  iindcigo  when  in  union  with  each  other,  and  on  the  varia- 
tioos  inrodaoed  in  the  kws  of  afinaty  hj  the  uitenrention  of  new 
hoiiie»»  he  was  induced  to  try  whether,  by  the  affinity  of  platina  with 
flome  otiier  metal  easily  reduced,  and  the  interference  of  an  interme- 
diftte  agent,  a  reduction  of  both  metals  might  not  be  brought  a)>out, 
although  no  such  effect  could  be  produced  upon  evuih  metal  when 
separate.  Mercury  was  thought  the  most  likely  to  surceed,  being 
the  most  reducible;  and  the  intermecliaLe  agent  ado])tcd  preen 
sulphate  of  iruu.  A  soluliuu  u£  llu;^  sul])hate  wad  poured  into  a  tait 
of  phOina,  and  alao  into  a  salt  of  meicury ;  in  neither  of  which  any 
{necipitate  took  place.  The  two  laqnois  were  then  united,  and  a 
piedintate,  exactly  resemhling  that  which  is  finmed  by  green  sul- 
phate of  iron  in  palladium,  was  instantly  formed.  This  precipitate 
was  collected  and  exposed  to  a  strong  heat,  and  a  metallic  substance 
was  obtained,  not  to  be  anyways  distinguit^hed  fn>m  palladium. 

I*hu8,  after  bavin*;  been  baffled  in  his  attcin]>ts  to  ditfcuver,  by 
analysis,  the  component  pjurts  of  this  isubstance,  which  he  could  never 
bring  hiiusclf  to  consider  as  a  new  metal,  a  synthetic  process  at  length 
led  liim  to  the  discovery,  that  the  whole  pretence  was  an  imposition, 
and  that  the  substance  is,  in  feet,  a  combination  of  platina  and  mer- 
cory :  in  which  the  latter,  whfle  it  marks  the  most  characteristic  pro- 
perties of  the  former,  loses  the  greater  number  of  its  own  distinctive 
qualities. 

Tlic  singular  fact,  that  an  alloy  of  two  metals  should  be  produced, 
the  specific  gravity  of  wliich  is  little  more  than  one  liaif  of  what  it 
ought  tu  be  by  calculation,  is,  no  doubt,  worthy  of  particular  atten- 
tion ;  and  as  quicksilver  was  in  this  process  brought  to  a  fixed  state 
under  circum2itanccs  never  before  obberved,  a  notion  might  be  enter- 
tained that  the  great  derideratum  in  alchemy,  the  iliatbn  of  mercury, 
was  by  no  means  a  visioaary  object*  This  anomaly  of  the  true  and 
the  calculatgd  specific  gravities  of  alloys  has  been  attended  to  with 
great  caution  ;  and  we  find  the  results  of  the  inquiry  collected  in  a 
table,  in  which  are  entered  the  true  and  the  calculated  specific  gra- 
vities of  palladium  with  se  ven  different  metals' ;  imd  the  differences 
arc  ^t*»te<l,  whicli  vary  much  more  considerably  Uian  might  have  l)ceQ 
cx|)ectcd,  lK)th  in  exco'd  and  defect,  the  number  representing  this 
diltcreuce  in  Hic  cumbioatxuu  with  platiua  beiug  -^2' 100,  and  with 
tin-M65. 

Those  who  cultivate  chemistry  with  any  degree  of  ardour,  will  be 
gratified  to  see  in  this  paper  the  pains  taken  by  the  author,  and  the 
various  modes  he  has  devised,  to  produce  this  compound  metal  in  its 

QKist  perfect  state  of  combination.  Among  various  other  resuh^,  it 
appears  that  the  specific  gravities  of  the  alloys  vary  according  to  the 
jiroportiuos  of  the  two  ingrtclicuts  in  tlu>  fullowiog  manner:— 


Should  this  aUoy  ever  be  found  useM  in  the  arts,  or  ibr  oeconomi- 
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Oil  ]mqK>se8,  tho  autlior  own*  lliat  other  methods  of  Ibnmiig  st,  be- 
videa  thoM  here  miggeited,  might  be  contrived :  hut  the  genml  pro- 
blem, he  says,  is  to  combine,  in  the  moet  intimate  manner  j)os9ible, 
the  pn^ate^t  qtmntity  of  mercury  with  a  given  quantity  of  platina. 

And  he  addt«,  that  the  principal  difficulty  in  resolvint^  the  pro})lem 
'^v'lW  he  to  unite  such  a  portion  of  mercury  that  the  specific  gravity 
uf  the  compoiind  may  not  exceed  12 ;  and  that  it  may  be  soluble  la 
nitnc  acid. 

In  the  course  of  thi^i  inquiry,  many  iiustances  have  occurred  which 
show  how  much  we  have  yet  to  learn  oonoerntng  the  nature  of  mer- 
cury and  platina.  Of  the  former,  we  know  t^  it  ia  peipetaally 
varying ;  and  that  certain  solntions  of  it  will  frequently  change  tlietr 
»tatc  in  a  few  hoars:  and  as  to  the  latter,  we  are  still  more  in  the 
dark  conct-ming  its  principal  projierties.  A  considerable  part  of  the 
present  paper  is  taken  up  in  describing  some  experiment?  re*^j)crting 
tliese  metals,  from  which  we  learn  that  platina  will  combine  with 
oxygen,  and  form  a  true  oxide ;  that  the  affinities  of  platina  differ 
much  from  what  has  generally  been  stated  in  the  tables  ;  and  that, 
in  general,  the  whole  doctrine  of  diemlcal  afUnltiffa  stiU  ofiera  a  liehl 
for  much  investigation.  The  affinities  of  metala*  which  are  here  ex- 
perimentally demonatratied  in  several  instances,  wiU,  no  doubt,  serve  to 
put  us  upon  our  guard  concerning  the  admianonofnew  simple  metals, 
which,  on  close  examination,  will  often,  as  in  the  present  case  of  the 
palladium,  turn  out  to  be  combinations  of  so  clo?c  a  nature  as  not  to 
be  eatfily  decomj)')-!  d.  A  great  obstacle  to  the  discovery  of  Uii"  de- 
ception is,  no  doubt,  the  little  dependence  that  is  to  be  placed  on 
specific  gravities ;  since,  as  we  have  seen  above,  a  contrary  anomaly 
to  that  which  operates  upon  platina  and  mercuiy  may  take  place  in 
other  alloys,  which  in  some  cases  become  as  much  heavier  tiian  the 
mean  as  the  palladium  becomes  lighter.  In  a  word,  the  principal 
task  of  modem  chemists  seems  to  be  to  simplify  and  reduce  the  im- 
m«Mi«e  number  of  «np]>o«f(l  elements  ;  and,  by  a  clo«»e  ob^en-ntion  of 
nature,  to  lenni  fruiii  w  hat  a  small  store  of  primitive  materials  all 
that  we  behold  and  wonder  at  has  been  originaily  created. 

An  Account  uf  the  sinking  of  the  Dutch  Frigate  Ambuscade,  of  ^2  Guns, 
near  the  Great  Nore ;  with  the  Mode  used  in  recovering  her.  By 
Mr.  Joseph  Whidbcy,  Master  Attendant  in  Sheemess  Dock  Yard, 
Cemmtmicttied  hf  the  Htght  Horn,  Sir  Joseph  Banks,  Bwrt,  iCJI, 
PJt,8.   Read  April  28,  1803.    [Pidi.  TVwu.  1803,  p.  331.] 

On  the  9th  of  July  1801,  this  frierate  sailed  from  Sheenu  ss  har- 
bour with  a  strong  favourable  wmd.  In  about  thirty  minutes  she 
went  down  by  the  head,  and  in  less  than  four  minutes  more  she  sunk  en- 
tirely, twenty-two  of  the  crew  having  perished  by  tiie  fotal  aeddent, 
which  is  ascribed  to  the  hawse-holes  oeing  extremely  large,  low,  woA 
carelessly  left  open ;  to  that  by  the  crowd  of  sail  the  5thip  bore,  they 
were  pressed  under  water,  by  which  means  she  filled  impefceptiUy, 
and  sunk  before  any  preventive  means  could  be  applied. 
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In  order  to  nise  her,  Mr.  Wbidbey  had  reeoune  to  another  Dutch 
vetsel  of  1063  tons  burthen*  and  four  lighters  of  100  tons  each.  In 
what  manner  he  slung  the  frigate  through  the  ports,  and  across  the 

decks*  and  by  proper  purchases  and  other  expedients  first  overcame 
the  powerful  effect  of  cohesion  at  the  bottom,  and  then  having  floated 
her  broutrht  her  safe  into  harbour,  and  completelv  recovered  her,  can 
only  ^>e  ( learly  understood  by  perusini^  thr  paper,  and  nt  the  ^ame 
time  ii»»pectin[^  the  dmwinp;  which  -.u  companies  it.  Mr.  Whidbcy, 
at  the  end  of  hia  paper,  iicknowledges  that  he  does  not  a])j)rehend 
that  there  is  anything  new  in  the  mode  he  has  adopted  in  weighing 
this  frigate,  unless  it  be  the  expedient  he  had  recourse  to  in  order  to 
remove  the  effect  of  cohesicm :  and  he  declares  his  opinion,  that  if  a 
similar  principle  had  been  applied  in  the  attempt  made  to  weigh  the 
Royal  Greoige,  it  would  most  probably  have  succeeded. 

Oh»ervatum$  on  a  new  Species  of  hard  Carbonate  of  Lime  $  also  on  a 

netr  Species  of  Oxide  of  Iron.  By  the  Count  de  Boumon,  F.R.S, 
and  L.S.    Head  May  26,  1803.    [i'AiY.  Trans.  1803,  p,  325.] 

The  new  caibonate  of  lime  here  treated  of  was  first  noticed  in  a 
gjoup  of  hexahedral  pyramidal  czystals  in  Mr.  Greville*8  collection. 
The  Count,  observing  that  the  exterior  appearance  of  these  crystals 
was  very  different  from  that  which  i?  peculiar  to  carbonate  of  lime, 
endenvoured  in  thc»  first  place,  in  order  to  determine  their  nature  1)v 
their  configuration,  to  reduce  them,  by  splitting,  into  the  rhomhi  iihil 
form  of  this  substance;  but  he  soon  found,  to  his  surprise,  that  nut 
only  lie  failed  in  producing  such  a  fructuie.  but  that  it  was  witii  the 
greatest  diiEcul^  he  could  break  them  into  any  regular  farm  what- 
ever. Their  hsirdness  he  found  to  be  much  greater  than  that  of 
common  carbonate  of  lime,  being  such  as  would  scratoh  i*ery  easily  the 
fluatesof  lime,  and  even  glass.  Hieir  specific  gravity  was  2912, 
They  were  colourless,  and  in  general  perfectly  transparent.  When 
heated  they  are  slightly  phosphorescent,  lliey  dissolve  quickly,  and 
with  great  elf c  n'e«ccnce,  in  nitric  acid. 

After  various  attempts,  he  found  at  length  that  tliese  cnt'stals 
would  admit  of  being  divided  into  two  directions,  tending  to  produce 
a  rhomboidal  tetrahedial  piism.  A  great  part  oif  the  paper  is  taken 
up  in  describhng  the  angles  produced  by  these  fractores,  and  also  the 
figures  of  all  the  different  cr}'stals  he  had  opportunities  of  obsemng; 
which  descriptions  are  illustrated  by  drawings. 

This  substance,  upon  further  inquiry,  does  not  appear  to  be  very 
scarce,  there  being  no  less  than  twelve  specimens  in  Mr.  Greville's 
mHection,  most  of  which  came  from  Carinthia  and  Transylvania,  and 
jouie  from  Scotland.  The  delicate  stalartitiral  sub.^^tance,  hitherto 
known  by  the  nmiit  uf  Jios  /erri,  bciunga  to  this  species  of  car- 
bonate, of  which  the  crystals,  though  ever  so  minute,  have  so  singu- 
lar a  degree  of  hardness  as  to  resist  the  common  efforts  of  the  fingers 
to  break  them. 

The  matrix  of  this  kind  of  carbonate  is  generally  a  brown  oxide  of 
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iron,  mixed  witli  n  ^(^rtion  nf  archill  It-  a]»peurnnrp  altof^cther  miL'hl 
fa»«ily  inilncc  miiKTiil(>i^i>i:?  to  refer  it  to  tliul  kirid  nliich  has  been 
tlis»tinguifhc<l  hy  llic  name  of  Arragonite  ;  but  various  reasons  arc 
here  assigned  fur  considering  them  as  distinct  substances.  Chcmicul 
analysis  ha»  not  yet  nffoided  any  ciitcriii  far  distingoidimg  this  spe- 
cies either  irom  tiie  ftrmgonite  or  the  conunoii  earbonttes  of  lime. 
And  it  is  lastly  thrown  out,  merely  as  a  conjecture,  whether  its 
gteater  degree  of  hardness  and  s])ecific  gratitj  may  not  be  owing 
niaely  to  its  eonstituent  partides  bdng  more  minute  and  move  doedy 
connected. 

The  second  part  of  this  paper,  which  treats  of  a  new  species  of 
oxide  of  iron,  is  prefaeed  l)y  a  short  sur\'ey  of  the  different  appear- 
ances of  the  oxides  of  iron,  according  to  their  various  degrees  of 
rombination  with  oxygen :  and  it  ia  here  suggested,  that  not  only 
the  proi)ortion  of  oxygen,  but  ako  the  mode  of  combination,  may 
contiibatc  to  produce  varieties  which  cannot  by  any  other  means  be 
accounted  for.  The  new  species  here  described  is  thought  to  hold 
its  place  between  the  e^Iightly  attractable  oxide  of  iron  called  Specular 
ore,  or  hy  Abbe  Hauy,  /cr  oligiste,  and  that  khid  wliicli  no  long^or 
CTv:-taJJizcs  except  in  a  very  indeterminate  form.  lt.«  'surface  is  of  a 
nray  colour,  and  has  a  specular  appejirancc  :  it  ii>  not  Jit  idl  acted 
upon  by  tiie  magnet,  and  seems  to  be  the  last  degree  of  oxidation 
in  whidi  iron  retains  the  property  of  crystallising  in  a  regular  form. 
Tliis  fbnn  is  a  perfect  cube ;  iti  fiacture  is  oonefaoldal :  its  hnidnesii 
is  rather  inferior  to  that  of  the  slightly  attractable  oadde  of  iron ;  ita 
upedfic  gravity  only  39(>1. 

I'o  this  species  it  seems  ought  to  be  referred  the  Eism-gUmmer  of 
the  Germans,  when  it  is  not  attmrtnblc.  Wlion  at  all  acted  upon 
by  the  magnet,  it  ought  to  he  numbered  among  the  slightly  attract- 
able oxides*  of  iron.  Specimens  of  this  now  specie?  have  been  brouiz^ht 
&om  Lapland,  uiul  iisQ  often  iouud  nuxed  or  embodied  in  other  oxides 
of  tlie  same  metal. 

The  author,  lastly,  points  out  how,  by  the  red  colour  of  the  fvj^' 
der  and  by  scratching,  this  species  may  be,  in  a  genml  way,  distin- 
guished finim  the  others;  an  object  of  no  trivial  im[>ortance,  since 
the  products  of  metal  from  the  ores  may  be  influenced  by  this  discri- 
mination, 

# 

Account  of  the  Changes  that  have  happened,  during  the  last  Twenty-five 

)Vr/r.>f.  in  the  rciativr  S'liuation  of  Double -star a  ;  with  an  Jnve<ftlga- 
iion  of  the  Cause  to  which  they  are  owing.  By  William  i-ierschcl, 
LLJ>.  F.R.ii,  llead  June  9,  1803.  [PAi/.  Tram.  1803,  p.  339.J 

After  some  general  observations  on  the  various  discoveries  lately 
made,  which  have  contributed  to  extend  our  knowledge  of  the  con- 
struction of  the  heavens,  Dr.  Herschel  assimies  as  a  possibility,  that 
among  the  multitude  of  the  stars  in  the  firmament,  there  may  be  in- 
stances of  pairs  of  stars  of  the  same  or  different  relative  macniitndes, 
M  hich  may  revolve,  either  in  circles  or  ellipses,  round  tiieir  cummon 
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centre  of  gmvity.  Having  started  this  hyimthef^is.  lie  proceeds  tu 
give  an  account  of  n  seriea  of  observation*  (»n  double  ?-tnrf«.  rompre- 
liending  a  period  of  twenty-five  years',  which,  in  hU  opinion,  will  jt^> 
to  prove,  according  to  the  above  assumption,  that  many  of  them  are 
nut  merely  double  in  appearance,  but  must  be  allowed  to  !>€  rent 
binary  comhinationa  of  two  stars,  intimately  held  together  by  the 
bond  of  iDiittttl  attractioa. 

In  thii  inquiry,  three  bodlei  or  points  are  to  be  exclusively  attended 
to : —  1  st,  the  largest  of  the  two  ataiB  which  make  up  the  double  utar ; 
2nd,  the  smaller  of  these  two  stars ;  and  3rd*  the  place  of  the  sun. 
which  at  the  great  distance  of  the  fixed  stars  may  be  taken  for  tliat 
of  the  observer.  It  is  obvious,  that  as  thi«  invc'tigntion  must  1k» 
conducted  in  an  hypothetical  mnnncr,  it  is  ncccs!?ary  t(j  consiiler  the 
nppearancea  that  would  be  pruduccd  by  the  motiuu  of  tlicsc  three 
bodicfc,  either  singly,  by  pairs,  or  collectively.  I'his  readers  it  neces- 
ssiy  to  oontetnplaie  a  variety  of  cases,  and  previously  to  lay  down  a 
certain  theory  to  which  the  observations  may  be  referred  upon  the 
suppueition  of  eitiier  of  those  cases.  For  this  purpose  the  author 
has  drawn  up  tables,  showing  the  appearances  as  to  d Stance  and 
angle  of  ]K>8ition  that  must  result  from  the  motions  of  either  of  those 
three  bodies,  whether  in  ricrht  ascension  or  decHnation. 

As  the  number  of  double  stars  in  which  he  has  ascertained  niani- 
fest  changes  in  their  relative  positions  amount  already  to  more  than 
fifty,  our  author  thinks  it  advisable  to  conhnc  iiinli^elf  in  this  jmper 
to  only  a  few  of  those  instances ;  and,  accordingly,  we  find  here  an 
investigation  of  the  dianges  of  six  double  stars,  viz.  a  Geminorum, 
y  Leoms,  s  BooCis,  {  Hernilis,  9  Serpentis,  and  y  Virginis ;  reserving 
himself  to  treat  of  the  others  in  a  future  paper. 

His  observations  on  the  double  star  a  Oeminorum  commenced  so 
long  niro  as  the  year  1779,  and  have  been  rei^uhirly  continued  to  the 
present  time.  In  thii^  intcr\'id  of  twenty-three  yerir<  and  a  halt"  the 
dli^tunce  of  the  two  stars  has  not  varied,  being  constantly  about  two 
Uiaiucters  of  the  large  star  ;  but  the  angle  of  position  has  altered 
considerably.  In  the  year  i77y  it  measured  32°  47'  north  preceding  , 
and  by  the  last  observatbn  in  the  present  year  it  is  now  only  10®  54'; 
so  that  in  the  space  of  twenty-three  years  and  a  half  it  has  manifestly 
ttndeqpone  a  duntnution  of  no  less  than  21^  54' :  and  the  interme- 
diate observations  leave  no  room  to  doubt  that  this  change  has  been 
the  eflfect  of  a  gradual  and  regulaur  motion. 

A  revolving  star,  it  is  oxndeiit,  would  at  once  exphiin  such  n  pro- 
gressive chantrc  in  ani^lt  i  f  poj^itlon,  without  an  alteniti<jn  nt  tlie 
distance  ;  but  thia  bein«;'  a  su] ii)o?ition  oi  which  we  have  not  hitherto 
uny  precedent,  it  ought  certainly  not  to  be  admitted  without  the 
luUest  evidence.  Accordingly,  our  author  enters  into  a  minute  ex- 
amination, founded  on  geometrical  and  optical  principles,  whether 
the  above-mentioned  phsenomena  cannot  be  satisfiictorily  exphuned 
by  other  motions  of  the  stars  or  of  the  sun,  according  to  the  several 
hypotheses  above  indicated,  with  the  addition  of  others  in  which  the 
two  stars  are  not  supposed  to  be  at  equal  distances  from  the  sun. 
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found  that  all  except  that  of  a  rotiitnry  inntioii  of  the  small  ^tar  round 
the  larpe  one,  or  of  their  joint  motions  round  a  common  centre  of 
gravity,  oiler  diflicullies  which  caiinot  be  surmounted.  Adopting. 
Uierefoie,  this  lMt*iiientioii6d  hypotheais  as  the  true  one,  our  sutfaor 
proceeds  to  a  more  detailed  rumination  of  the  sereial  anclea  of 
position  he  has  taken  in  the  course  of  his  observations;  and  having 
also  determined  those  angles  by  calculation  from  the  ammal  rate  of 
56'  18"»  deduced  from  the  total  change  in  the  whole  period,  he  finds 
the  ai^reemont  co  obvlon*'  a**  hardly  to  admit  of  a  doubt  of  thi.«  being 
the  true  m'K]--  of  accounting  for  these  vanHtions.  He  has,  moreover, 
the  satisfaction  of  being  able  to  quote  an  obser\'ation  of  Dr.  Bradley, 
made  in  the  year  1759,  which  he  lately  obtained  from  Dr.  Maskelyne; 
according  to  which,  the  two  stars  of  a  Geminonun  were  in  that  year 
seen  in  an  angular  position,  exactly  oorreaponding  with  the  sitoation 
they  ought  to  have  been  in,  accordini^  to  the  rate  here  assigned  for 
their  rotatory  motion :  so  that  the  time  of  a  periodical  re  volution  may 
now  be  calculated  from  an  arch  of  45°  which  has  been  described 
in  forty-three  vean*  and  a  half. 

lluis,  from  tiic  i^^reat  regularity  of  this  motion,  he  now  tliinks  him- 
self authorized  to  conclude,  that  the  orbit  in  which  the  small  star 
moves  round  the  large  one,  or  perhaps  the  orbits  in  which  they  l>oth 
move  round  their  common  centre  of  gravity,  are  nearly  circular,  and 
at  right  angles  to  the  line  in  which  we  see  tbem ;  and  that  the  time 
ci  a  whole  apparent  revolution  will  be  about  342  yean  10  months. 

We  shall  not  presume  to  enter  here  upon  any  detail  of  the  inves- 
tigations rcj«pecting  the  fi\'e  other  double  Stan  mentioned  in  this 
paper,  any  further  than  to  record  the  general  results  deduced  from 
them. 

In  y  Leonis  the  ]>lane  of  tlu'  orbit  of  tlic  ^mall  star  is  found  not  to 
be  at  right  angles  \Mth  the  line  of  vision,  the  distances  havinj?  viii  ied 
considerably  since  the  commencement  of  the  observations,  and  thei^c 
difierent  distances  aflbrding  the  dements  of  an  ellipsis  which  will 
explain  the  appearances,  although  the  oifoit  be  in  &ct,  or  nearly,  cir* 
cular.  The  periodical  time  of  this  revolution  is  calculated  at  i^ut 
1673  years. 

As  to  e  Bootis,  the  changes  observed  during^  twenty-two  years  in- 
dicate that  one  of  the  periodical  revolutions  cannot  take  up  much 
less  than  1G81  yt  u  -  ;  but  as  the  fiernre  and  situation  of  tlie  orbit 
cannot  as  yet  be  accurately  determined,  some  uncertainty  still  re- 
mains even  concerning  this  period. 

The  observations  on  {  Hereulls  afoded  a  phenomenon  hitherto 
unknown  in  astronomy;  namely,  an  occultation  of  one  star  by  an* 
other.  Whether  tins  be  owing  to  solar  parallax,  to  proper  motion, 
or  to  the  motion  of  one  of  the  stan  in  an  orbit  whose  plane  Is  neatly 
coincident  with  the  visual  ray,  is  not  as  yet  determined ;  nor  is  any 
periodical  time  hitherto  assigned  to  it. 

The  ]H'rutdical  time  of  ^Ser]>entis  is  calculated  at  375  years,  and 
tliat  of  y  \  irginis  at  703  years.  Their  distances  have  not  varied  for 
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many  years  back ;  whence  it  may  be  inferred  that  the  planet  of  thdr 

orbits  are  really  or  nearly  at  richt  anejlcs  with  the  %'i?ufil  mv. 

Dr.  Herschel  being  aware  that  the  obsen^ation*  he  brings  forward 
ia  this?  paper  sire  of  a  nature  so  delicate  and  minute  a-«j  to  afford  op- 
portuuities  for  cavil,  has  been  at  considerable  pains  to  point  out  the 
principal  circumstances  that  contribute  to  the  perfection  of  telescopes 
and  micromeCen,  and  the  precautions  to  be  used  as  to  the  state  of 
the  atmosphere..  Thoee  oiigfat»  He  thinks,  to  be  particnlaily  attended 
to  by  aocuimte  ofaaerveie. 

Am  Accmmi  tiftke  Measurement  of  nn  Arc  of  the  Meridian,  extending 
from  Dunnose,  in  the  hie  of  \'llqfit,  Latitude  ZT  8".  to  Clif* 
tort,  in  Yorkshire,  Latitude  53^  27'  31",  m  coitrseof  the  Operations 
carried  on  for  the  Trigonometrieal  Survey  of  Enrjlnnd,  in  the  Years 
1800,  1801.  and  1802.  By  Major  William  MikIl^c.  of  the  Royal 
Artillery,  F.R.H.  Uead  June  23.  ib03.  iPhiL  trans,  1803, 
p.  383.] 

In  this  paper  we  are  presented  with  a  further  continuation  of  the 
several  accounts  given,  ever  since  the  year  1785,  of  the  trigonometri- 
cal surveys  carried  on  over  various  parts  of  the  kingdom.  Having 
now  proceeded  a  great  way  in  these  SfUrveys,  Ahij'  )r  Mud:;e  thouerht 
it  high  time  to  attempt  the  meaiturement  uf  u  cou&iderabie  arc  ot  the 
meridian  in  our  latitudes.  He  first  assigns  his  reasons  for  prelenring 
the  meridian  he  has  here  adopted*  which  depend  chiefly  on  the  nature 
of  the  country  being  less  hilly  and  liable  to  less  obetniction  than  any 
otlier  tract  of  the  length  of  this  arc  in  the  island.  He  fixed  on  Dun- 
nose,  in  latitude  50°  37'  8",  for  the  southern  extremity,  and  on  Clif- 
ton, a  simall  village  in  thf  vicinity  of  Doncasti  r.  latitude  27'  31", 
for  the  northern  termination  of  this?  arc  :  and  near  the  latter  place 
he  found  a  convenient  plain,  viz.  Misterton  Carr,  for  the  measure- 
ment uf  a  hone  of  veriiicution. 

As  the  accuracy  of  the  zenith  observations  would  be  most  es- 
sential towards  the  perfection  of  this  measurement*  a  new  zenith 
sector  was  constructed  for  the  purpc^  by  Mr.  Ramsden,  and  finished 
by  Mr.  Berge,  the  excellence  of  wluch  is  here  attested  by  its  being 
called  the  first  instrument  of  its  kind.  Its  merits  consist  chiefly  in 
the  means  of  uniting  the  sectorial  tube  to  it?  axis,  so  as  to  insure  the 
permanency  of  the  lencrth  of  its  radius  when  erected  for  observation; 
in  a  more  accurate  method  of  adjusting  the  instrument  vertically  ;  an 
easy  way  of  placing  the  face  of  its  arcli  iu  the  plane  of  t!ie  meridian  ; 
and  a  contrivance  by  which  the  plumb-line  can  be  brought  precisely 
over  the  point  nuurking  the  centre  of  the  circle,  of  which  the  divided 
arch  of  the  sector  should  be  a  part. 

Hsving  given  a  minute  description  of  this  instrument,  and  of  the 
preparatory  operations  for  the  :«erie8  of  observations  to  be  made  with 
it,  such  as  the  construction  of  -a  ]»roper  observatory,  and  otiier  auxi- 
liary requisites,  the  author  proceed.^  to  give  us,  in  di^erent  tables, 
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the  aiiglcb  of  u  aumbtT  ot  triangles  obsen*ed  near  the  north  end  ot 
tlie  arc ;  the  calculations  of  the  side^  ot  a  series  of  triaugles  extend* 
iog  from  Dunnose  to  Clifton  ;  and»  from  these  data,  a  calculation  of 
the  meridional  distance  between  Dunnoee  and  difton.  Then  come 
the  observations  with  the  zenith  sector  at  Dunnose,  Clifton,  and 
Arinirf  Hill,  near  Daventry,  a  point  almost  in  the  middle  of  the 
arc,  which  was  chosen  wi^  a  view  to  ascertain  how  iar  the  obser- 
vations at  the  terminations  woulr!  naree  with  others  made  for  finding 
the  value  of  its  parts.  A  few  additional  observations  made  at  the 
Koyal  Ubi»eiv.iton'  are  al*o  given,  serving  to  demonstrate  the  pre- 
cision of  the  former  ones,  and  the  accuracy  of  the  instruiueiit. 

Next  follow  the  extensive  and  laborious  calculations  by  which,  in 
order  jto  assimilate  the  numerous  observations  made  at  different  times, 
they  sre  all  reduced,  ^m  the  respective  days  on  which  they  were 
made  to  the  1st  of  January  1802 :  the  equations  here  introduced  are 
those  for  aberration,  nutation,  semi-annual  sohur  equation^  pre- 
cession, and  refraction. 

The  p-eneral  conclusions  deduced  horn  thi?  ample  stock  of  obser- 
vations an<!  calculations  are,  that  the  whole  arc,  subtending  an  iuigie 
of  2'  jU  23' .  measures  1,036,337  feet;  so  tliat  the  length  of  a  de- 
gree on  the  meridian,  in  latitude  52**  2'  2(y',  is  =  60*820  fathoms. 
Hus  degree,  at  the  latitude  of  Arbury  Hill,  is  found  to  be  42  fathoms 
longer ;  whereas,  admitting  the  ear&i  to  be  an  ellipsoid,  with  the 
ratio  of  its  axis  as  229  to  230,  it  should  be  10  ^^^nfi^  less.  On 
maturely  weighing  all  the  causes  that  may  have  occasioned  this  de- 
viation, it  is  thought  most  likely  that,  owincr  to  different  attractive 
forces,  wliich  increase  a?  \vq  prucucci  north wurti,  the  plumb-line  of 
the  sector  has  been  drawn  boraewhat  toward^  tlie  south  at  each  of 
the  stations, — a  circumstance  that  must  be  carefully  attended  to  in 
the  prosecution  of  this  survey,  whenever  the  zenith  sector  is  to  be 
used.  It  is  observed  in  general,  that  meridional  observations  carried 
on  in  insular  countries  are  not  so  likely  to  afford  just  conclusions, 
with  regard  to  the  different  lengths  if  the  degrees,  as  the  same 
operations  if  conducted  in  places  very  remote  from  deep  seas. 

Adverting,  huitly,  to  the  operations  of  the  French  astronomers  who 
have  measured  the  are  of  t)ie  meridian  betw<.  <.  ii  Paris  and  Barcelona, 
which  distance  was  fouuU  ~  i',.)27,921  Engil^h  feet,  this,  combined 
with  the  arc  lately  measured,  gives  the  whole  meridional  dl^tance 
between  Clifkon  and  Barcelona,  being  12^  6'  42"'79,  something  more 
than  the  thirtieth  part  of  the  whole  cvcumference  of  die  globe, 
as  4,411,968  feet.  According  to  this  determination,  the  mean  length 
of  a  degree  of  the  meridian,  in  latitude  47^  24',  will  be  s  60.795 
fathoms ;  and  in  the  latitode  5 1''  9',  the  degree  will  measure  60,825 
fatiioms. 

In  an  Appendix  are  subjoined  the  latitudes  and  loncittide^  of  those 
places  intersected  lu  the  surveys  of  Essex,  Suffolk,  Nc  di- 
stances from  their  respective  places  of  observation  are  given  in  the 
Philosophical  TVansactions  ibr  1800;  which,  it  is  asserted,  cannot 
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but  be  highly  lucfult  m  they  may  be  depended  oa;  the  interior 
wrfcjB  of  those  peite  having  nnce  proved  that  no  emmeoua  inter- 
•ectiooe  had  been  made  in  tfaoie  operatione. 

T%e  Bakerian  Ler ft/re.  Experiments  and  Calculations  relative  toj^^ 
steal  Optics.  By  Thomas  Young,  M.D.  F,R.S.  Read  Novem- 
ber 24.  1803.    [PM.  Drmu,  1804.  j».  1.] 

It  eonaiata  of  aix  aections,  the  fint  of  which  ia  intended  to  convejr 
an  eiperime&tal  demonatiation  of  the  general  law  of  the  interference 
of  light.  Thia  demonatiation  rests  on  two  experimenta,  the  reaultB 
of  which  are  brought  in  proof,  that  fringea  of  colouza,  and  even  the 
crested  frin^?  described  by  (Trimaldi,  are  produced  by  the  inter- 
ference of  fwo  portions  of  \\n:ht.  The^e  rr^iilts  nro.  that  if  one  of 
the  two  t  (lL'"e«  of  a  shadow  produccil  a  narrow  opake  body  be 
intercepted  by  a  screen  at  a  small  disiaiice  troin  that  body,  the  op- 
posite edge  will  no  longer  exhibit  the  fringed  appearance  which  it 
bad  in  oommon  with  the  former  edge,  when  the  latter  waa  not  inter- 
cqited. 

Under  the  second  head  we  have  a  comparison  of  meaauiea  of  the 

intervals  of  disappearance  of  light  when  refracted  between  two  edgea 

of  knives,  or  intercepted  by  a  hair  or  a  thin  wire.  The  experiments, 
which  were  partly  i^iig^i^ested  by  some  obsenations  of  Sir  Isaac  New- 
ton, are  here  collected  in  tables  :  and  the  author  states,  as  n  q-cnrnil 
inference,  that  if  we  thus  examine  the  dimensions  of  the  tnnges 
under  ditierent  circumstances,  we  may  cali  ulate  the  differences  of 
the  lengths  of  the  paths  of  the  portions  of  light  which  have  been 
proved  to  be  concerned  in  producing  those  fringea;  and  we  shall 
ind,  that  where  the  lengths  are  equal,  the  li^t  always  reniaina 
iHnte;  but  that  where  either  the  brighteat  light,  or  the  light  of  any 
given  colour,  disappears  and  reappears  a  first,  a  second,  or  a  third 
time,  the  differences  of  the  paths  of  the  two  portions  are  nearly  in 
an  aritiimetical  progression. 

In  the  third  section,  these  principles  are  applied  to  explain  the 
repetition  o{  colours  sometimes  observed  within  the  common  rain- 
bow, particularly  those  described  in  the  Philosophical  Transactions 
by  Dr.  Langwitn  and  Mr.  Daval.  The  train  of  reasoning  here  ad- 
dooed  would  loae  too  much  of  ita  evidence  by  being  abridged. 

The  fourdi  section  is  entitled,  "  Argumentative  inference  respect- 
ing the  Nature  of  light."  Here  we  meet  with  something  of  a  con- 
troversial nature,  in  which  those  who  have  ado])ted  theories  different 
from  that  which  our  author  is  desirous  to  establish,  are  called  upon 
to  explain  his  ex]>eriments  according  to  their  principles.  What  ap- 
pears to  him  to  operate  chiefly  against  the  advocates  for  the  projectile 
hypothesis  of  light,  is,  that  light  moves  more  slowly  in  a  denser  than 
m  a  rarer  nedinm,  and  that  hence  reftictbn  ia  not  the  effect  of  an 
ateactive  force  directed  to  a  denaer  medium. 

Hie  fifth  section  treats  of  the  coloma  of  natural  bodiea.  The  na- 
ture of  the  light  tianamitted  by  vaiioua  bodiea  ia  here  deacribed.  but 
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more  particularly  that  which  pasecs  throii^li  blue  pljif*?.  Tin*,  we 
are  toh],  mav  be  separated  by  the  prism  into  seven  distinct  portions, 
nearly  equal  in  magiiitxide  :  the  two  first  are  red,  tiie  third  yeliowi&h 
green,  the  fourth  ^een,  the  hfth  blue,  the  sixth  bhiish  violet,  and  the 
Beventh  violet.  Tliis  dinsion.  it  seems,  agrees  pcrh  t  t^ly  with  that  of 
the  light  reflected  by  a  jdate  of  air  jg^th  part  of  an  inch  ui  thu  k- 

ness :  and  hence  we  may  infer  the  extreme  minuteness  of  the  par- 
ticles of  light. 

The  sixth  and  last  acetaon  deacribea  an  experiment  on  ceitain  dark 
njBt  wMch  were  first  noticed  by  Ritter,  end  relates  to  the  exis- 
tence of  solar  rays  accompanying  light,  but  cognizable  only  by  their 
chemical  effects.  This  fact  our  author  has  confirmed  by  observing 
the  effect  of  the  reflection  of  thcpc  invlsll)le  solar  nivs  from  a  thin 
plate  of  air  capable  of  producing  the  well-known  rings  of  colours, 
^liis  imagr-  he  threw  on  paper  dipped  in  a  suluLiou  of  nitrate  of 
silver,  and  in  less  than  an  hour  he  distinctly  perceived  portions  of 
tiirec  daik  imga.  nearly  of  the  t»ame  dimens^ions.  but  manifestly  dif- 
ferent from  the  coloured  rings,  lliis  seems  to  coincide  with  Dr. 
Herschd's  late  discovery  of  rays  of  invisible  heat ;  but  our  author 
doubta  whether  we  are  yet  possessed  of  thermometers  of  sufficient 
delicBcy  to  place  implicit  confidence  in  the  expeiimentB  hitherto 
made  on  these  rays  by  means  of  that  instrument. 

Continual  ion  af  an  Arrcimt  of  a  peculiar  Arranq'  vu  nt  in  the  Arteries 
distributed  on  the  Muscles  of  sluu^-mor  ing  Animals,  8(C.  In  a  Letter 
from  Mr.  Antliouy  Carlisle  to  John  bymmons.  Esq,  F.R.S,  Read 
December  8,  1803.    [PAi7.  Tnm$.  1804.  p.  17.] 

Since  the  communication  of  his  former  paper  on  that  subject,  the 
author  has  collected  further  illustrations  respecting  the  connexion 
between  the  disposition  of  the  blood-vessels  and  the  actions  of  the 
muscles.  His  nrst  observations  relate  to  the  spermatic  and  inter- 
costal arteries,  and  those  of  the  diaphragm  in  men :  which,  he  finds, 
are  distributed  in  a  different  manner  from  thoae  of  the  onUnai^ 
muscles.  Compared  with  the  distribution  of  the  coronary  aiteriea.  it 
is  found  that  the  latter  are  much  more  subdivided  or  arborescent 
than  any  other  ?et,  and  that  accordingly  these  snpjily  the  heart, — a 
muscle  whose  actions  we  know  are  more  rapid  than  those  of  any 
other  part  of  the  muscular  system. 

It  is  hence  inferred,  that  any  impediment  to  the  accustomed  course 
of  the  blood,  flowing  through  muscles,  induces  a  corresponding  dimi- 
nution in  their  power  of  action ;  and  that  wherever  we  find  cylin> 
driosl  arteries  emitting  few  lateral  branches,  we  may  conclude  that 
they  appertain  to  muscles  of  slow  but  in  general  of  long*oontinued 
motion.  Of  this,  instances  are  given  in  the  human  eye,  the  swim- 
ming-blnddcr  of  fishes,  the  intestinum  ileum  of  the  Cavia  Aguti,  and 
various  animals  of  tlie  amphibious  chim.  llie  better  to  illustrate  hia 
ob -nervations,  the  author  has  added  tigures  of  the  swuoming-blradder 
of  the  tench,  and  of  the  iletun  of  the  Aguti. 
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Am  Acetmmt  of  a  emrhui  Pkmmmenon  obiterved  on  the  Gkuier*  ofCka^ 
moitmf  f  together  with  aome  occaeionat  Obttmatimuf  etmeeruing  the 

Propagation  of  Heat  in  Fluids,    By  l^enjamin  Count  of  Rumfonl. 
r.r.R.s.  Foreign  Associate  of  the  National  instittfie  of  France, 
Ssc.   Head  December  15,  1803.    [PhU.  Trm,  1804,  p,  23.] 

Tlie  fcet  here  stated  is  as  foUows : — At  the  suifaoe  of  asolid  mast 
of  ice.  of  vast  thickness  and  extent,  viz.  the  GHadern  of  Montanveid, 
ocrtatn  pits  are  frequently  met  with,  about  seven  inches  in  diameter, 
and  more  than  four  feet  deep,  perfectly  cylindrical,  and  always  quite 
full  of  water :  their  sides  are  smooth,  or  ratlier  polished,  and  their 
bottoms  hemispherical  and  well  drfincfl.  They  are  always  found  on 
the  level  ])art^  of  the  ice.  and  only  m  the  siimmer  season,  increasiuj^ 
gradually  in  depth  as  Iohl'  as  the  hot  weather  continues,  aud  dis- 
appearing at  the  return  ot  winter,  when  they  are  completely  Irozeu 
np. 

After  calling  upon  those  who  maintain  that  water  is  a  conductor 
of  heat,  to  solve  this  pbnnomenon  according  to  their  principles,  and 
pointing  out  to  them,  that  as  the  water  in  these  pits,  being  sur- 
rounded by  iee.  must  continually  he  at  tlie  freezing  point  of  tcm])c- 
rature.  it  is  not  the  general  heat  of  the  fluid  that  can  melt  the  ice  at 
the  bottom  nf  the  pits,  our  author  proceeds  to  give  the  following  ex- 
planation (>t  tiii.s  i^incjTilar  effect. 

Hie  ^\  ii  i  in  winfls,  he  say?,  which  in  Mimnn  r  blow  over  the  surface 
of  thifi  cultimu  oi  ice-cold  water,  must  cvidtiiliy  communicate  i^ome 
small  degree  of  heat  to  those  (larticles  of  the  fluid  with  which  thi^ 
warm  air  comes  into  immediate  contact ;  and  the  jMuticles  of  the 
water  at  the  surface  so  heated,  being  rendered  specifically  heavier 
than  they  were  before  ))y  this  small  increase  of  temperature*  sink 
slowly  to  the  bottom  of  the  )>it ;  and  here  they  come  in  contact  with 
the  ice,  and  communicate  to  it  the  heat  by  which  the  depth  of  the 
pit  is  continually  increa.«ed. 

Count  Kumfortl  mentions  next  the  vin^xular  l>iit  wi-ll-authenticated 
fact,  of  the  eijual  temperature,  at  all  heuj^i»iii?,  of  the  water  at  tlic 
bottom  of  lakes :  and  shows  how  diihcult.  if  not  impos»sible,  it  roust 
be  to  ex|ilain  this  phsenomenon  on  a  Miipposition  of  water  being  a 
oondodor  of  heat.  With  a  view  to  illustrate  this  subject,  he  gives 
us  hopes  that  he  will  soon  fiivour  us  with  some  obsen  ations,  show- 
ing why  all  changes  of  tempeiature  in  transparent  hquids  must  ne- 
cessnrilv  take  plu-e  ut  their  j<urface*<.  Some  further  stricture*  are 
next  given,  and  certmn  dithi  ultie«  arc  jiointed  out,  on  the  cau^ie  of 
the  descent  of  heat  in  liquids.  And.  la-tly.  notice  is  tjdven  ()f  the 
obser^  alions  of  Mr.  Thompson  of  Edinburgh,  on  the  experiments  our 
autlior  had  contrived  to  render  visible  the  currents  into  which  liquids 
are  dirown  on  a  sudden  application  of  heat  or  cold.  Tlie  whole  of 
this  discussion  resti  on  the  accuracy  of  his  oljscrvations,  which  Mr. 
Thompson  hud  culled  in  question,  but  in  which  he  cujilidvutly  a«;;;crt*^ 
tlicre  was  no  faUacy  wlmtcvcr. 
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Description  of  a  triple  Sulpkmrti,  of  Letd,  Antimmtjf,  and  Copper,  from 
ComuHifl ;  with  some  Observations  upon  the  various  Mode9  of  Aiirme* 
tion  which  influence  the  Formation  of  mineral  Substances,  and  upon 

the  rf/Jfcrrnf  Khd^  of  SuJphvrrt  nf  Copper.  By  the  Connt  de  Bour- 
non,  /  A  .s.  and  Ls.  Head  i>ecember  22.  1803.  lFhU.Tran». 
1804,^.  au.j 

The  copious  contents  of  this  paper  are  arranged  under  the  tbm 
following:  heads  : — 1.  A  description  of  the  sulphnret  of  lead  men- 
tioned in  the  title  ;  *2.  Obscn'ation?  on  the  %'ariou5  modes  of  attrac- 
tion which  influeTvrr  tho  formation  of  minrral  <?nbstance«  :  and  3*  Ob- 
senations  upon  tiic  dilFcrcnt  kinds  of  suiphuret  of  copper. 

1 .  The  cupro-antimonial  sulphuret  of  lend,  described  in  the  first 
part,  has  hitherto  been  found  only  in  Cornwall ;  and  though  many 
specimens  of  it  aie  to  be  met  with  in  rarioiu  coUceCionB  in  die  king> 
dom,  yet  no  writer  has  hitherto  taken  any  particular  notice  of  it,  nor 
haa  it  been  classed  by  any  of  tlie  late  compilerB  of  mineralogical 
•yatems.  Mr.  Hatchett  is  the  firvt  who,  on  a  careful  analyna.  has 
ascertained  it  to  be  a  triple  anlphuiet,  in  which  the  sulphur  is  com- 
bined with  lead,  antimony,  and  copper;  each  of  the^e  ingredients 
exliibitinir  tlu'ir  characteri*  in  strikinp^  a  muiiuer  as  to  afford,  in 
souiu  mciitiure,  a  new  example  ul  a  natural  compound  in  the  mineral 
kingdom. 

'llie  following  are  its  principal  characters. — It  is  of  a  dark  gray 
colonr;  it  has  a  brilliant  lustre*  and  ia  very  brittle ;  its  hardness  is 
such,  that  it  very  earily  cuts  calcareous  spar,  but  is  not  sufficient  to 
sciatcb  fluor  spar ;  it  s%htly  marks  white  paper ;  when  tubbed,  it 

docs  not  emit  any  smell ;  when  powdered  and  thro\^Ti  ujion  a  hot 
iron,  it  ernlt-^  a  phosphorescent  light ;  and  its  specific  gravity  i*  oTHS. 
'Jlic  funn  of  its  primitive  cr\'st;«l  i'^  a  rrrtancnilar  tetrahedral  jiri^m. 
with  terminal  hicei*  pcqmidic  ular  to  its  axis  ;  but  'a»  no  s])ermu  n 
has  yet  been  dijicovered  in  w  hich  tlie  aljove-mentioned  form  is  totaliy^ 
destitute  of  secondary  facets,  the  author  enters  into  a  minute  investi- 
gation of  the  various  modifications  of  this  form,  hoping  by  this  means 
to  promote  essentially  the  knowledge  of  the  crystalline  character,  so 
important  in  the  study  of  mineralogy.  These  modifications  are  four 
in  number,  and  can  only  be  understood  by  inspecting  the  fig;urc8 
which  are  subjoined  to  the  paper. 

To  tht^se  char-H  trr^s  is  added  the  more  essential  one.  which  is  ^^np- 
plied  by  tlie  proportions  of  the  constituent  parts  of  the  substance. 
The?e.  nfcordinc  to  Mr.  Hatchett's  analysis,  consist  of  42  (j'i  of 
lead,  t)l  antimony,  12*80  of  co])per,  and  17  of  .sulphur:  1*20 

of  iron  was  likewbe  yielded  in  the  process ;  but  this  is  thought  to 
have  been  a  mere  accidental  mixture.  It  is  next  observed,  that  all 
the  characters  in  this  substance  indicate  very  plainly  the  mutual 
combination  of  the  three  sulphurets  of  which  it  is  found  to  be  com- 
posed  ;  the  whole  of  the  external  characters  above  described  difiier- 
in;r  materially  from  those  of  either  of  tlie  three  sulphurets.  and  also 
from  those  of  any  metallic  substance  hitherto  known  ;  and  the  pro- 
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portion  of  sulphur  obtained  from  it  by  analysis  being  exactly  the 

total  quantity  that  should  be  contained  in  the  thrvv  fulphurets  of 
which  thi-.  substance  consists.  The  sprrific  q^avity  of  this  substance, 
conijjari'd  with  those  of  its  inpredKiUs,  also  indicates  that  the  cora- 
biuaLioii  iit  to  ruled  with  an  expansioQ  nearly  proportionate  to  the 
numbers  6000:5765. 

).  The  nithor.  proposing  to  khuI  Unuelf  of  the  opportmiitf  af- 
fbnied  ham  by  this  inquiry,  to  enter  into  an  invettigation  concerning 
tlie  vaiiooa  om  tiiat  aie  produced  by  the  combination  of  •ulphur  and 
copper,  of  tlie  nature  of  which  neither  mineralog}-  nor  chemiatry  haa 
yet  supplied  na  with  any  certain  information,  thinks  it  necessary,  in 
the  second  part  of  pfiyier,  to  offer  «*ome  remarks  concerning  the 
different  modes  of  attraction  that  appear  to  influence  the  formation 
of  mineral  substances, 

1  wo  knidh  ot  attractiun  have  hitherto  been  a(inutted  tc»  prevail  in 
the  formation  of  mineral  substances,  viz.  the  attraction  of  composition, 
and  the  attraction  of  mggregatkm.  Hie  fonner,  which  is  more  gene* 
■ally  known  bj  the  name  of  chemical  attractiofi,  takea  place  only 
between  the  moat  aimple  or  primitive  molecules  of  a  substance; 
which*  howerer.  must  be  of  diiimilw  nature :  and  to  action  is 
owing-  the  formation  of  new,  or,  as  they  may  properly  be  called,  se- 
condary or  integrant  molecules  becan*^e  they,  and  they  only,  dcter- 
Tiunc  the  nature  of  all  the  C')in])uund  hiKiic-  lu'hjnirif)'!'  t  )  the  mmeral 
kintz;dL)rn.  'ITie  difference  existing  Ixtwccu  [luucrui  bodies  is  now 
baid  to  depend — 1st,  L'pou  the  nature  of  the  primitive  molecules,  by 
the  mmhination  of  which  they  are  produced ;  and  Sndiy,  Upon  the 
proportion  in  which  these  moleculca,  supposing  them  to  be  the  same, 
are  combined  togeUwr.  Hie  combination  of  thete  secondary  mde- 
cttles  b  effKted  hy  the  attraction  of  aggregation,  which  unites  them 
into  one  or  several  masses,  perfectly  homogeneous  in  all  their  parts. 
'rhi«  attraction  of  Rfnrregation  seems  to  be  snsreptihh*  of  various 
modifications,  which  altrr  itn  manner  of  acting  ujinn  the  constituent 
molecules.  Of  these,  two  are  here  mentioned  : — 1.  The  i  rystalline 
attraction  of  aggregation ;  and  2.  The  simple  attraction  ol  aggrega- 
tion. The  former  always  takes  place  between  similar  molecules,  and 
ia  cither  fvynlsr,  wnyiilsr,  or  esiof^Aoa*.  The  first  of  these  produces 
solid  bodies,  which  are  either  constantly  of  the  same  form,  or  subject 
to  certain  lawa  of  variation,  which  are  always  capable  of  being  re* 
ferred  to  the  same  primitive  form.  This,  like  all  other  crystalline 
attraction^,  can  only  take  place  in  fluids,  which,  am  on  2"  other  con- 
ditions, must  be  at  rp«t  when  it  i«  operating.  When  the  fiuui  1  Hap- 
pens to  be  ai^itated,  tla-  rry^tal ligation  will  then  be  of  the  m  roiid 
kind,  ajid  the  forms  produced  will  be  irrei^ilar  :  and  when  the  agita- 
tion of  the  fluid  is  still  greater,  small  irregular  detached  masses  will 
subside,  and  unite  together  by  a  mode  of  attrsction,  which  is  hers 
called  tlmple  komageiuaMM  tttinctiom  ofmggregatiom,  of  which  instances 
are  given  in  the  granulated  quartz  and  granuUkted  carbonate  of  lime. 
Thia  attraction  openlea  at  times  simultaneously  with  the  simple 
hoBSOgcneoqa  attraction ;  and  then  the  gianulated  ma8«c«,  instead  ol 
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being  composed  of  an  aggregate  of  irreeailur  grain?*,  will  appear  to 
consist  of  small  crystals  of  a  very  rep'iilar  form,  as  may  be  very  fre- 
quently seen  in  manganesian  carboniite  of  lime.  At  other  times, 
again,  the  molecules*  instead  of  uniting  together  by  the  influence  of 
the  ciystaUme  attraction  of  aggregation,  are  precipitated  in  a  de- 
tached but  confused  manner ;  and  then  a  simple  aggregation  takes 
place*  which  banishes  all  Mppennmces  of  cryBtaUizatioo»  and  afibfda 
the  aspect  which  has  been  distinguished  by  the  name  of  eomp&ei  or 
earthy. 

This  last,  or  the  amorphoua  fepccief  of  crystallization,  i?  here  de- 
scribed as  bcincr  that  kind  which,  though  it  |)roduccs  no  determinate 
form,  is  nevtrtlicless  the  result  of  a  regular  aggregation.  This  is 
thought  to  depend  on  the  peculiar  form  of  the  primitive  molecules ; 
such  as,  for  instance,  the  globular,  or  others  approaching  to  it.  Cal* 
oedony,  girasol,  and  pure  transparent  steatite,  appear  to  owe  their 
origin  to  this  mode  oif  formation.  And  here  the  author  enters  into 
a  minute  disquisition  concerning  the  cause  of  the  deception  which 
has  often  taken  place,  and  has  led  several  experienced  mineralogists 
to  R'^cribe  to  t}}<?<e  'substances,  eqieciaUy  tl^  chalcedony,  a  certain 
degree  ol  ri  t^uiar  crystalUzation. 

Besides  thes'e  attractions  between  j^imilar  molecules  of  substauceti, 
there  exists  another,  between  such  similar  molecules  and  others  which 
are  dissimilar »  or  of  a  different  nature.  This  introduces  what  may  be 
called  an  heterogenemu  attraetion  of  a^^re^alion,  which  is  much  weaker 
and  more  variable  than  any  of  the  others,  and  i»roduoes  substances 
which  can  no  longer  be  caUed  chemical  combinations.  In  these,  the 
dissimilar  ingredients  may,  and  often  do,  \'ary  in  proportion,  accord- 
ing to  the  different  circumstances  under  which  they  are  formed  ;  as, 
for  insrtance,  in  those  kinds  of  trcmolite  which  ha^  e  the  dolomite  for 
matrix  where  the  carbonate  of  Ume  is  in  the  jiroportion  of  tVb-; 
whereas  in  those  kinds  which  have  an  argillaceous  matrix,  it  is  only 
in  Liic  proportion  of  -r-^. 

Although  these  heterogeneous  compounds  be  not  attended  with 
any  changes  in  the  chemical  nature  of  titieir  ingredients,  yet  they 
frequently,  as  has  already  been  observed,  admit  of  an  alteration  in 
their  ])liysical  construction,  and  very  often  induce  variations  in  s^uch 
of  their  characters  as  more  immediately  depend  upon  that  construe^ 
tion  ;  such  as,  their  specific  gravity*,  their  hardness,  their  transpnreivcy, 
and  even  (particularly  in  the  claims  of  stones)  tlieir  colour.  Hviu  e  it 
apjiears  that  the  mineralogist  cannot  pay  too  much  attention  to  this 
mode  of  attraciiun  ;  siiicc,  by  a  due  application  of  it,  lie  will  be  en- 
abled to  understand  the  accidental  causes  of  the  variations  to  which 
those  substances  are  liable.  Nor  should  the  chemist  be  less  mindful 
of  luch  an  agent ;  since,  by  neglecting  that  precaution,  he  will  be 
constantly  exposed  to  confound  those  products  which  really  belong 
to  tlic  chemical  composition  of  the  substances  which  he  examines 
with  those  which  are  t'oreipi  to  it. 

At  the  close  of  this  })art  of  the  pa)>er,  tlic  nuthor  acknowledges 
that  the  diU'ei-ent  kinds  oi  attraction  here  dcbcnb^d  may  be  nuthiug 
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more  than  simple  modifications  of  one  and  the  same  power,  origi- 
nally belonging  to  matter ;  but  lie  maintain?,  at  the  same  time,  that 
these  modifications  certainly  exert  as  much  force,  at  the  time  of  their 
operation,  as  could  be  exerted  by  attractive  forces  that  are  really  dif- 
ferent. 

In  the  third  part,  which  treats  of  the  different  kinds  of  sulphuret 
of  copper,  we  ave  first  iippriied  of  the  importuioe  of  this  inquiry,  by 
the  ohaenratioii,  that,  on  comparing  the  different  characters  of  this 
substance  with  those  of  the  triple  sulphuret  described  in  the  first  part 
of  this  peper,  we  ^holl  find  that  the  antimony  and  the  lead,  which 
have  been  generally  considered  as  constituent  parts  of  the  last-men- 
tioned ore,  are,  in  fact,  nothing  more  than  accidental  ingredients* 
introduced  merely  by  the  attraction  of  jiggregation. 

In  the  sequel  of  tlie  paper,  the  author  introduces  an  ample  stock 
of  observations  and  aualysts  respecting  various  cupro-sulphuret?, 
which  have  been  hitherto  very  imperfectly  examined.  And  first  he 
treats  of  the  gray  tetrahedral  sulphuret  of  copper,  which  is  found  to 
consist  of  copper,  iron,  and  sulphur,  in  different  proportions ;  the 
gray  copper  ore,  called  Faklm  by  the  Germans,  being  of  the  same 
composition.  The  yellow  copper  ore,  or  Kmp/erkies  of  the  Germans, 
appears  to  he  double  sulphuret  of  copper  and  iron,  but  constituting 
a  species  distinct  from  the  gray  sulphuret  of  the  «ame  tetrahedral 
form.  Among  these,  there  is  one  in  particular  which  h-.xa  not  yet 
been  described  ad  belonging  to  this  ore ;  namely,  the  dodecahedron 
vnth  rhombic  planes,  which  has  hitherto  been  found  only  in  Corn- 
wall, and  there  only  in  small  quantities,  though  in  crystals  of  con- 
siderahle  size.  It  is  also  shown  at  length  wherein  most  of  the  cha- 
racters uf  the  tetrahedral  yellow  cupro-martial  sulphuret  differ  from 
tliose  of  the  octahedral  sulphuret  of  iron. 

'flic  following  question  is  next  proposed,  and  strongly  recommended 
to  the  future  investigation  of  mineralogists.  As  the  tnie  sulphuret 
of  copj)cr  and  the  f.ihlerz  arc  of  a  blackish  gniy  colour,  how  comes  it 
that  the  kind  of  cupro-martial  sulpiiuret,  commonly  called  pvritical 
copper,  has  always  that  brilliant  yellow  colour  which  particularly 
chwacterizes  it,  and  which  is  the  princiiml  cause  that  leads  many 
mineralogists  to  consider  it  as  lieing  nothing  more  than  a  martial 
pyrites  mixed  with  copper  ?  llie  solution  of  tlus  dilHculty,  we  are 
told,  will  materiidly  contribute  to  ascertain  the  external  characters  of 
this  kind  of  sulphurets. 

The  cupro-martial  sulphurt  t,  called  ))y  Werner  Buntkupfcrerz,  is 
a  new  .-pecics  of  thi-s  ore,  whieh  cr\  r^tallizes  in  forinj^  that  an'  peculiar 
to  it.  and  not  at  idl  aiialoguus  to  thosf  of  the  other  cu])n)-inartiid 
sulphuret.  The  ingredients,  whieh  are  solely  copper,  iron,  and  sul- 
phur, dififer  considerably  in  their  j)roportions  in  different  ^edmens. 

lie  author  desires  that  what  he  has  here  said  may  be  considered 
merely  as  a  cursory  account  of  some  of  the  sulphurets  of  copper,  from 
which,  however,  he  thinks  it  may  be  inferred,  that  there  exists  a  great 
number  of  species  of  this  substance  which  have  nut  yet  been  de- 
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tciibed,  and  that  many  of  thote  with  which  we  m  aoqaAtnted  hm 

not  been  sufficiently  examined. 

A  general  obsenation,  which  he  tell?  us  is*  fouiKkd  upon  long  ex- 
perience, i»,  that  there  exists  a  g^reat  variety  of  iniiu  rnl.^  which  liave 
the  same  substance,  or  collection  of  substances,  toi  their  basis,  and 
are  combined  with  the  same  modifying  substance,  hut  whose  differ- 
ence! ttiae  merely  6om  the  wiety  of  pruixntiooe  in  thcM  fauee  or 
rabetancea. 

The  paper  doees  with  an  earnest  exhortation  to  those  who  cnltl- 
irnte  mineraIog\'.  to  chooee  for  the  subjects  of  their  experiments  n 

variety  of  ju'rfect  •pccimen*  from  different  district?,  and  as  much  aa 
possible  from  different  matriee*  ;  that  they  make  n  Tuimber  of  com- 
parative anulvf^e^-.  ;uid  that  the  nuneralot^ist  f\nd  the  ciienii-^t  nmtually 
sanction  the  o])€ratiuaB  of  each  other  in  their  respective  departments. 

Analt^fth  of  a  triple  ^idphtirrt ,  of  Lend,  Antkmuny,  ttnd  Copper,  from 
Cornwall.  Hy  Charles  Hatchett,  Esq.  F.R.S.  Head  January'  26, 
1804.    [Phil,  TVoiit.  1804. /».  69.] 

This  is  the  analysis  to  which  the  Count  do  Boiimon  more  than 
once  refers  in  his  elnhorate  account  of  the  same  iniiuTa],  lately  read 
to  the  Society.  \Vt_  find  here,  in  addition  to  the  uiiormution  con- 
tained m  that  paper,  that  one  of  the  reasons  why  tliis  rery  scurte  ore 
has  been  hithorto  so  little  attended  to.  i»  probably  its  great  resem- 
hlance  to  an  ore  of  antimony;  that  by  aU  the  chemical  tests  by  which 
it  has  been  tried.  Its  constitnent  parts  are  manifeitly  Itaul,  antimony, 
copper,  and  a  small  proportion  of  iron,  the  whole  combined  wi^  sol- 
phur ;  and  that  when  the  specific  gravity,  the  external  and  Intemnl 
colfMir,  the  fracture,  the  p^in,  and  other  rli;micter«»  ht-re  described 
are  considered,  there  can  be  no  doubt  that  the  three  hrst  met«ls 
exist  in  the  ore  in,  or  nearly  in,  tlie  metallic  stnte.  comhined  with 
jiulphur,  so  as  to  furrn  a  triple  8ulj)huret.  The  projKDrtion  of  the  in- 
gredients are  as  given  by  Count  de  Boumon*  who,  in  fact,  took  Lhem 
from  this  paper. 

Okservatioiu  on  the  Orificn  fmmi  in  eertmn  pomrnxm  8nake$,  $ituated 
hHween  the  No»trit  and  the  Eye.  By  Patrick  Russell.  M,D,  F,RJ3. 
With  some  Remarhe  oa  the  Strurture  of  thoee  Orifieet;  and  the 

Description  of  a  Bay  connected  with  the  Eyr,  met  with  in  the  same 
Snakes.  Hy  Ev(  rnrd  Home,  Eeq,  F,R,S.  Read  February  2, 1804. 
IPhiL  Trant,  l804./».  70.] 

The  orifice,  which  is  the  principal  object  of  this  paper,  has  been 
long  iince  noticed  by  naturalists,  who  conceived  it  to  be  the  extenial 

organ  of  hearing.  Dr.  Russell,  in  the  many  opportunities  he  has 
had  of  obser%'ing  a  variety  of  snakes,  has  particularly  eiamined  them 

with  respect  to  this  feature ;  and  he  here  informs  us,  that  he  has 
found  in  tiic  whole  class  (exclusive  of  the  rattle-snake,)  fifteen  or 
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littoen  species  of  Coluber,  and  three  of  the  genus  Boa.  which  have 
these  lateral  orifices  ;  that  they  have  not  as  yet  been  discovered  in 
the  genus  Anrrrii? :  nnd  that  in  general  it  appean  thai  only  venoinoiis 
snakes  have  tiiii*  distinctive  character. 

From  Mr.  Hoint's  {lt^^cri])tion  iiiul  remarks,  we  learn  that  these 
orificei»  du  uut  lead  to  the  nui^tnl  or  to  the  ear,  but  tu  a  dibtinct  ba^ 
of  a  rounded  form,  there  being  witlua  the  skull  a  hollow  of  the  same 
shape,  suirooiided  by  bone,  which  seema  purely  intended  to  receive 
it.  This  canty  is  described  aa  resembling  a  cup,  formed  by  the  bones 
of  the  skull  sind  those  of  the  upper  jaw,  and  not  unlike  the  orbit. 
The  bags  bear  a  relative  proportion  to  the  she  of  the  snake ;  they  are, 
like  the  evclid?,  lined  with  a  cuticle,  wliich  forms  the  transparent 
cornea,  makint;  a  part  of  the  outer  cutide ;  both  which,  it  seems,  are 
shed  at  the  sanu-  time. 

Mr.  Home  proceeds  next  to  a  description  of  similar  bags  in  the 
deer  and  antelope  kinds,  which  were  by  »ome  thought  to  be  lachry- 
mal  glands  or  duett.  On  dose  eyaminafcion,  howe?er,  it  is  found 
thai  these  bags  have  a  secretkm  of  their  own,  and  that  there  is  no 
reason  for  thinking  that  tears  ever  pass  into  them,  the  passage  into 
the  nose  being  unusually  free,  and  the  orifices  of  the  bags  in  general 
unfavourably  situated  for  the  reception  of  the  tears.  The  use  to 
which  the  fluid  accreted  in  these  bags  is  applied,  is  a«»  yet  unknown. 
In  the  snake  this  apparatus  has  that  })osiition  which  seems  best  adapted 
to  pour  out  the  fluid  upon  the  cornea  when  the  head  of  the  snake  ia 
in  an  erect  position. 

Am  Enquiry  coacerning  the  Xaftirf  of  Heai,  and  the  Mode  of  its  Com- 
wntmic&iion.  By  Benjamin  Count  of  Uumford,  V.P.R.S.  Foreign 
Anoemte  of  the  Nntitmal  Ituiiiute  of  FVoeor,  Ike,  Read  February 
2,  1804.    [PkiL  Thau,  1804,  p.  77.] 

The  importance  of  the  investigation  here  t  ntered  into, — inasmuch 
as  it  applieis  to  most  of  the  operations  of  nature  as  well  art, — ap- 
pears so  manifest,  that  we  shall  not  recapitulate  what  the  author  ad- 
tanoes  oo  that  subject.  Before  he  proceeds  to  the  detail  of  his  ex- 
periments for  the  purpose  of  computing  the  emissions  of  heat  from 
variooB  bodies  under  a  variety  of  circumstances,  he  finds  it  necessary 
to  premise  a  minute  description  of  the  principal  part  of  the  a]>pHratus 
he  contrived  for  his  purpose,  lliis  instrument  consists  of  n  hollow 
cylindrical  vessel  of  brass,  four  inches  long,  and  as  many  in  diameter. 
It  is  closed  at  both  ends  ;  but  has  at  one  rnfi  n  rvlindrical  neck  about 
eiffht-tentha  of  an  inch  in  diameter,  bv  which  it  is  u(  <  i-^i  inallv  filled 
with  water  of  different  temperatures,  and  through  w  hit  ii  al^o  a  ther- 
mometer, constructed  for  the  purpose,  is  occasionally  introduced,  in 
order  to  ascertain  the  changes  of  temperature  in  the  fluid.  As  it  was 
in  the  first  instance  only  meant  to  observe  the  quantity  of  heat  that 
escapes  through  the  tides  of  the  vessel,  two  boxes  were,  contrived, 
filled  and  covered  with  non-conducting  substances,  such  as  eitlcr- 
down,  for,       which  were  fitted  to  the  two  ends  or  flat  surfaces  uf 
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the  rylindtr.  Six  oi  ihc<c  instrument^,  with  proper  >itarKl>,  and 
uuxiliar)'  imi^lcintnts  of  obvious  construction,  were  j^repared  for  the 
sake  of  companitive  experiments. 

A  prerbua  trial  wtm  made  with  two  of  Hie  eylinden,  the  wtical 
polished  sides  of  the  one  heing  naked,  and  those  of  the  odier  cowered 
with  one  thickness  of  fine  white  Irish  linen,  strained  over  tlie  metallie 
surface.  Here  it  was  fiound,  contrary  to  expectation^  that  in  a  cer- 
tain eparc  of  time  the  covered  cylinder  had  lost  considerably  move 
hciit  than  the  naked  one. 

!n  reflcctinp:  on  thh  experiment  it  occurred  to  tlie  autlmr.  that  in 
ordtT  to  insure  tlie  accuracy  of  the  comparison  between  experiuK  uts 
made  at  differtnt  times  and  at  different  place?,  it  would  be  necessary 
to  fix  on  some  particular  interval  of  the  scale  of  the  thermometer 
above  the  temperature  of  the  air  by  whidi  the  instrament  is  sur- 
rounded. He  therefore  determined  that  all  experiments  simiild  begin 
at  the  temperature  of  50^,  and  end  at  40°  above  that  of  the  sur- 
rounding atmosphere,  an  inten'al  of  10"^  a]ij)earing  to  him  sufficient 
for  the  purpose  of  his  iiive^-tig-.itlon.  Findiiic:  also  that  most  cxperi- 
menUj  would  take  up  srveral  liour-.  during  whicli  he  could  often  not 
be  present  to  observe  tiie  tliermometer  at  the  different  points  wliich 
ouglit  to  be  ascertained,  and  observing  that  the  rate  of  coolin!?  of 
hot  bodies  afforded  a  pretty  regular  progrtssioii,  he  determint  d  to  in- 
vestigate this  Fate  more  minutely*  with  a  view  to  obtain  the  meaun 
of  introducing  such  interpolations  as  would  complete  the  series  of 
(iliservations.  Accordingly,  on  a  given  Iine»  on  which  were  set  off 
the  times  of  cooling,  he  applied  ordinates  representing  the  difl^Tcnt 
temperatures  corresjionding  to  tl.osc  times ;  and  ha\ing  joined  the 
o]»]Mwite  termination?  of  these  ordinates,  he  had  the  satisfaction  to 
find  that  tliis  latter  connecting  line  was  in  fact  tin*  logantiiii;ic  curve, 
by  nu  aiis  of  which  he  would  be  enabled  to  suj)ply  by  cotaput;ition 
an)  uiLcrmediate  ]>oints  wliich  liappencd  to  have  been  neglected 
during  the  observation.  The  problem  according  to  which  these  in- 
teqiolations  are  to  be  computed,  is  given  at  fiill  length. 

These  previous  precautions  and  expedients  havingbeen  fully  stated, 
the  author  proceeds  next  to  the  enumeration  of  his  long  series  of  ex- 
pen'nu  nts,  tlie  first  of  which  is  merely  the  comi)nrison,  which  has  al- 
ready been  mentioned  above,  bi  twtcn  the  naked  and  the  covered  cy- 
linders. The  result  wns.  that  the  former  was  .>a'  in  coohner  lO'', 
while  the  latter  cooled  tliroui^b  the  same  interval  in  36^';  whence 
it  api>CHr»  that  clothing  does  in  some  instances  expedite  the  passage 
of  heat  out  of  a  hot  body  instead  of  confining  it.  The  oidy  mode  iu 
which  it  is  thought  that  this  unexpected  result  can  be  accounted  for, 
is  by  admitting  that,  as  aur  is  known  to  adhere  with  considerable 
olistinacy  to  the  surfaces  of  certain  solid  bodies,  the  particles  of  air 
which  were  in  immcdiutc  contact  with  the  surfisce  of  the  naked  cy- 
linder V.  ♦  Tf  so  attaclied  to  the  metal  as  to  adhere  to  it  with  consi- 
dend)lc  tcfce;  and  n-  contiiied  air  is  known  to  be  a  verv  ^^  arm  co- 
\ering,  it  *^ecnjs  prub  iblc-  that  the  retardation  of  the  cooling  in  this 
>es>cl  wu.-  owing  to  tliut  invisibK  covering,  the  air  iu  cuutuct  willi 
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the  oilier  TCiBel  being  absorbed,  diaplaced,  or  in  a  great  degree  driven 
ftwmy  by  tbt  colder  covering  of  linen  which  doiely  embraced  it. 

T.ed  on  by  thi??  conjecture,  several  experiments  were  inade  with 
cylinders  covered  with  one,  two,  or  more  mating  of  glue,  and  of 
copal  vanvish  ;  and  the  rc>iilt5,  in  fact,  turned  out  favourable  to  the 
supposition,  the  cyLiiidtr  with  one  coat  oi  glue  losing  10®  of  its  heat 
in  43',  and  tliat  with  two  coatings  in  about  o8'.  VVith  the  copal 
ebo  the  cooling  d  liie  inetnuncnt  bceune  more  and  more  rapid  w 
tiie  thictnem  of  tbe  vamidi  was  increased ;  till,  however,  eight  me- 
oemive  coatings  having  been  q>plied,  the  cooling  again  became  less 
vqiid,  and  it  was  found  that  there  was  a  maximom  of  thickness  which 
produced  the  greatest  effect.  No  probable  reason  is  yet  assigned  for 
this  limitatinn. 

The  next  object  wa?  to  find  out  what  effect  colour  would  produce 
in  the  experiments,  and  accordingly  the  cylinder  with  eight  coatings 
of  varnish  was  painted  black ;  it  Wi]u>  also  painted  in  the  same  manner 
after  all  tlie  varnish  bad  been  washed  away ;  and  lastly,  it  was  like- 
wise painted  white :  in  each  of  these  instances  the  cooling  was  ae- 
oelented  by  the  paint,  nearly  in  the  same  proportion  as  in  the  pre- 
ceding experiments. 

A  nicety  occurred  now  in  the  conducting  of  the  experiments,  which 
was  thoiif^ht  tn  (le^ene  partic  ular  attention  :  though  the  appar.itua 
for  conlining  the  htat  at  the  two  flat  ends  of  the  cylinder  was  the 
best  that  could  be  contrived,  yet  it  is  not  at  nil  unlikely  that  some 
would  escape  in  those  directions*  and  tims  occasion  some  fallacy  in 
the  results. 

In  order  to  investigate  this  point,  a  given  number  was  previously 
assumed  as  the  measure  of  the  whole  quantity  of  heat  emitted  by 

the  whole  instrument,  without  terminal  coverings,  during  a  certain 
period.  The  surface  of  the  whole  of  the  cylinder  was  then  accurately 
meaMured,  and  also  that  of  its  vertical  sides  ;  and  thence  was  inferred 
the  proportion  of  heat  that  passed  off  through  the  sides  of  the  instru- 
ment, and  what  proiMjrtion  must  have  escaped  through  its  uncovered 
ends.  W  ith  these  data  it  is  easy  to  infer,  from  an  experiment  with 
the  ends  covered,  what  proportion  of  the  heat,  lost  in  the  cooling,  had 
escaped  through  the  flat  tenninal  surfiMses  when  covered.  In  this 
manner  it  has  been  ascertained  that,  assuming  the  total  of  the  loss 
of  heat  emitted  by  a  cylinder,  in  a  given  time,  for  instance  55^'.  to 
be  10.000,  the  quantity  that  escapes  through  the  vertical  sides  will 
be  =7.0 ir>,  nnd  that  which  penetrates  through  the  terminal  sides 
aiid  coverings  =2,985. 

Admitting  tliese  comj)ut'ition5.  it  will  now  ap])pur  how  an  estimate 
may  be  made,  what  proportion  of  the  heat  lost  in  any  other  experi- 
ment, actually  escaped  through  the  vertical  sides  of  the  instrument : 
and  as  the  quantity  of  the  heat  emitted  may  well  be  represented  by 
the  time  of  the  emission,  there  can  be  no  difficulty  in  substituting 
the  velocity  for  the  quantity ;  whence  it  is  inferred,  that  in  the  ex- 
periment, for  instance,  when  the  sides  of  one  of  the  cyhnders  were 
blackened,  the  velocity  with  which  heat  is  given  off  from  the  naked 
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titles  of  a  cylinder,  is  to  the  velocity  wit!i  which  it  is  given  off  by 
the  blackened  .Kic)p«<,  rs  5.C')4  is  to  10,000  very  aotriy*  tke  velocilk* 
being  as  the  times  ot  cooling  inversely. 

Before  he  procfeds  further  m  hU  investigT^tion.  the  nutlior  tind?  it 
necessary  to  describe  an  additional  iustruuiuiit  wluch  he  contrived 
for  m«ttiirm^,  or  nlhcr  for  dimvering,  thote  yvf  huU  diengcs  of 
tempeimture  in  bodies  whicb  TeoccMionedbytbe  fdiifioiM  of  other 
od^bounng  bodies  theft  li^ipen  to  be  aft  a  higher  or  ft  lower  tnnpcm^ 
tine.  This  instrument,  ^-hich  he  calls  a  Thermtwetpe,  eopsiste  of  two 
glass  bulls  joined  with  and  opening  into  the  two  ends  of  a  glass  tube, 
which  is  l)ent  in  two  places  at  rip-ht  angles,  so  thnt  the  ball*,  when 
tfce  ingtnirni'iit  is  tTcctt  <l  arc  at  the  same  horizontal  iit  icrht-.  A  small 
quantity  (alKjutune  dn>j))  ut  coloured  sjnritp  of  wine  was  introduced 
into  this  tube  before  it  was  fiimiiy  cioi^ed,  which,  when  the  tempera- 
ture of  the  air  in  the  whcde  tube  and  the  two  balls  is  equal,  keeps  its 
pUice  nearly  at  die  middle  of  the  lower  or  horisoDtal  part  of  the  tube. 
No  sooaer>  however*  does  this  perfect  equilibrium  cease,  than  the  drop 
will  move  towards  the  f^ide  that  is  least  heated.  A  scale  is  here  ap- 
plied, which  indicate*!  the  (iiH'erenee  of  the  temperattur  of  the  air  in 
the  two  "iides  ot"  the  tube,  and  in  the  respective  balls.  A  vertical 
screen  between  the  two  IjidU  j)revent.s  the  radiance  of  n  heated  body 
approaehed  to  one  of  them  from  atlccting  the  other,  i  lii^  in^tiurnent 
was  found  of  m  delicate  a  sensibility,  that  the  naked  hand  |)resentcd 
to  one  of  the  balU  at  ttte  distance  of  several  inches,  would  put  the 
Spirit  of  wine  in  motion,  and  the  appnMch  of  a  person  at  some  feet 
from  it  would  immediatdy  aflVct  it. 

A  conjecture  is  now  proposed,  which  this  instrument  was  intended 
to  elucidate  and  probably  confirm.  There  being  gieaft  reason  to  con- 
clude, that  all  the  heat  which  a  hot  body  loses  when  exposed  to  the 
air.  is  not  triven  oft'  to  the  air  which  come?  into  contact  with  it,  but 
tliat  a  larpe  proportion  of  it  escapes  in  rays  which  Ho  not  heat  the 
transparent  medium  thronph  which  they  \y&s-is,  but.  like  the  rays  of 
light,  generate  heat  only  then  and  there  where  tliey  are  intercepted 
and  absorbed ;  it  may  hence  be  concluded,  that  in  general,  aa  has 
been  in  particular  obsenred  in  the  foregoing  experiments,  the  cooling 
of  the  instruments  is  in  foet  promoted  by  the  coverings  applied  to 
their  surfaces ;  those  coverings,  considered  as  substances  on  which 
the  rays  impinge,  being  the  means  which  in  some  way  or  other  acce- 
lerate, or  at  least  £ualitate«  the  emission  of  caiorihc  rays  from  the  hot 
suitaces. 

The  first  experiment,  which  ha*  thruua  M  ine  licht  npon  this  srulj- 
ject,  was  made  with  two  brass  cylinders  equally  heated,  but  iu  one 
of  which  one  of  the  flat  surfaces  had  been  blackened,  while  the  whole 
of  the  other  cylinder  was  left  in  its  polished  state.  Hie  black  snr* 
foce  of  the  one,  and  one  <^  the  bright  suiiaces  of  the  other,  were 
presented  to  the  two  opposite  balls  of  the  tbetmosoope,  each  to  each, 
and  at  equal  distances.  Here  the  little  column  of  spirit  of  wine  in 
the  tube  beneath  was  instantly  driven  out  of  it^  place  by  the  superior 
action  of  tlic  blackened  surface,  and  did  not  return  to  its  former 
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station  till  the  effect  was  componsnted  hy  proportionably  altering 
the  distances  oi  the  heated  cylinders  from  the  balls.  In  some  further 
experiment?',  instead  of  blackening  one  of  tiie  flat  surfarpH  of  one  of 
the  cylinders,  the  other  coverings  used  in  the  foregoinn:  tri;il>  were 
applied,  and  the  resulUs  were  such  as  might  have  becu  expected. 
Thitj  all  tended  to  pnove  that  diffemt  bodies,  or  ratiicr  different 
emfiioea,  emit  heal  not  by  any  eondocting  power  in  themsehres,  or 
in  the  surrounding  bodies,  but  by  a  power  which  u  here  caUed  re- 
^tOion,  tiie  nature  of  which  had  lutheito  escaped  our  notice. 

Several  experiments  were  next  made  with  heated  cylinders  of  dif- 
ferent metals,  but  the  results  proved  that  all  metals  ^ve  off  heat  with 
the  same  facility,  or  rather  with  the  f*nmv  celerity.  May  not  this,  it 
i*  asked,  be  ow  irig  to  their  beinL^  all  equaiiy  wautuig  in  transparency  ? 
Aud  doi^a  not  tills  afford  a  .strong  presumption  that  heat  is  in  all 
caaes  eseited  and  communicated  by  means  <rf  rsdM^iow,  or  as  they 
may  more  properly  he  called  eaAfaffoiii  ^ 

Before  these  qjucstions  can  be  sohed,  another  and  a  very  important 
point  in  tiiis  impiiry  must  be  decided,  viz.  whether  bodies  are  cooled 
in  consequoice  of  the  rays  they  emit,  or  by  those  they  receive  i  Our 
author  wrs  manifestly  led  to  this  problem  by  the  cclrbr;it( d  experi- 
nu'ijt  of  Prof.  Pictet,  from  wliich  it  appears  that  rays  or  emanations 
which  {like  ligiit)  may  be  concentrated  by  concave  mirrors,  proceed 
horn  cold  bodies ;  and  that  these  rays  when  so  concentrated,  are  ca> 
pable  of  affecting  an  air  thermometer  in  a  manner  perfectly  percep- 
tiUe.  The  firrt  experiment  on  this  subject  was  to  ascertaun  the  ex- 
istence of  these  cold  emanations  univerNUy ;  and  this  being  sucoess- 
fiiUy  effected,  it  is  proved  by  other  processes,  the  detail  of  which 
would  far  exceed  our  bounds,  that  the  radiation  of  cold  as  well  as  of 
hot  bodies  beinjr  c5t^ibUshed,  the  my?  which  proceed  from  cold  bodies 
have  likewise  tlie  power  of  generating  cold  in  wanner  bodies  which 
are  exposed  to  their  inriuence. 

The  object  of  another  set  of  experiments  was  to  ascertain  whether 
all  cold  bodies  at  the  same  temperature  emit  the  same  quantity  of 
rays ;  or  whether  (as  is  the  case  with  respect  to  the  calorific  rays 
emitted  by  hot  bodies,)  some  substances  emit  more  of  them  than 
others.  Here  it  was  a  great  gratafication  to  the  author  to  find  in  the 
fiist  experiment  that  the  firigorific  rays,  from  a  blackened  metallic 
surfeice,  were  much  more  powerful  in  generating  mid  than  those 
which  proceeded  froin  a  similar  metallic  surface  of  exactly  the  same 
temj>eniture,  hut  without  any  coating. 

C  >b^LT\  ing  that  the  approach  of  tiie  hand  to  one  of  the  balls  of  the 
tUeimoscupe  affected  the  indications  very  sensibly  and  rapidly,  it  oc- 
cuned  that  peifanps  animal  substances  emit  both  calorific  and  frigo- 
rific  raya  more  copiously  than  other  substances,  and  that  probably 
living  animal  bodies  emit  them  in  still  greater  abundance  than  dead 
animal  matter.  This  was  confirmed  by  a  very  conclusive  experiment, 
in  which  one  of  the  metallic  surfaces  was  covered  with  goldbeater's 
skin,  and  which  surface  emitted  at  len?t  twenty-dve  times  more  ca- 
lorific rays  than  a  naked  surfiu^.  The  fhgorific  rays  firom  the  animal 
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nulmtance  were  likewise  found  to  \)e  much  more  efficacious  in  pro- 
ducinc:  cold  than  tho^e  horn  tlie  polished  surfsice ;  though  in  what 
proportion  could  not  he  asccrtiuncd  with  any  dc-rcv  of  nrcuracy.  In 
ijencrul.  liowever.  liicfc  is  e^■cr^'  reason  to  coik  ludr  that  at  equal  in- 
trrvah  of  temperature,  the  rays  wluch  geiicmtL-  cold  are  juiit  as  reul 
aud  just  as  intense  as  tlioee  which  genente  heat;  or  that  their  actiona 
Kit  equally  |>owerliil  in  changing  the  temperaitufe  of  neighbomiiig 
bodies. 

Our  author,  ever  douhtful  of  the  existence  of  the  ethnc  oi  the 
modem  chemist?,  tliinks  himself  autliorized  here  to  throw  out  the 
followincr  ohscn*ation  re^pectintr  tliat  favourite  hypothc*!?.  On  a 
fiupposition  that  c;donc  lia<  a  rc:d  c.\i?toncc,  and  that  lu  nt  or  an  in- 
crease of  temperature  ia  siny  Ixidy  is  caused  l)y  an  /j'-rr/'uniafion  of 
that  substance  in  t«uch  body,  the  reflection  oi  cold  \vuul«l  indeed  l>c 
impossible ;  and  to  maintain  its  reality  must  to  all  unprejudiced  minds 
appear  an  absurdity. 

By  further  experimenta  it  is  proved  that  all  those  ciremBstaiioea 
which  axe  fimuiaUe  to  the  oopiotts  emission  of  calorilic  raya  fiom 
the  surfinccs  of  hot  bodies,  are  equally  favourable  to  the  copious 
emission  of  fric^orific  rays  from  ?nch  bodies  when  thev  are  cold.  'I'hat. 
on  the  other  hand,  those  substances  v  hieh  part  wiih  heat  -w  itli  the 
greatest  facility  or  celt  ritv.  are  those  whicli  {leqniie  it  alj»o  mo^t 
readily.  Also  that  an  annual  sub?»tancc,  for  instance  sroldbeater's 
skin,  will  throw  off  more  heat,  and  be  more  sensibly  afl'eeted  by  tlie 
frigorific  rays  of  colder  bodies  when  blackened*  than  when  they  are 
of  their  natural  colour.  This  latter  fact  is  applied  as  a  proof  o€  the 
great  utility  of  the  inhabitants  of  hot  climates  l)eing  of  a  black  co«. 
lour ;  and  it  is  suggested  that  Europeans  might  find  some  relief  by 
availing  themselves  of  this  circumstance  when  they  visit  the  torrid 
zone.  It  is  also  surmised  that  the  custom  of  savafre«  inlinViitlnp:  cold 
countries,  of  bei?mearin^  their  bodies  with  oil  t  r  nther  unctuous 
matter,  may  have  its  utility  by  enaMinfr  their  skius  to  reflect  the 
parehint^  frigoriiic  rays  that  reach  theui  irom  the  atmosphere. 

Another  subject,  which  ii  here  minutely  investigated,  is  to  ascer- 
tain what  pro}>ortion  of  the  heat  emitted  by  a  hot  body  is  acquired 
or  retained  by  the  circumambient  air;  and  the  result  yielded  by 
i^everal  experiments  and  calculations  turns  out.  rather  unexpectedly* 
that  this  proportion  is  ^o  little  tis  «^th  of  the  whole.  And  it  is  also 
proved  that  a  heated  body,  of  u  ^lobular  form,  being  suspended  in 
the  centre  of  another  larp^er  thin  hollow  sphere,  at  the  same  tempe- 
rature as  the  air  and  the  wulU  of  tlu  room,  the  vicinity*  of  the  two 
surfaces  will  sensibly  retard  the  cooling  of  the  hot  iiody ;  and  that 
if  instead  of  one  there  be  a  number  of  thin  concentric  spheres  of  dif- 
ferent diameters,  the  retardation  of  the  cooling  vrill  be  still  greater. 
Combining  with  this  the  results  of  some  former  experimenti,  from 
which  it  appears  that  the  cooling  will  be  slower  when  the  opposite 
surface^  are  hritrlit.  than  when  they  arc  unpolished  or  l^lnckcned, 
homr  inferences  are  derived  roiiceniini^  the  warmth  of  <litii  rt^  nt  sub- 
£-tiuict9  used  as  clothing,  their  eft'ect  in  this  respect,  consistently  with 
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the  in'])nthe<»LS  of  radiation,  tkpetidini^  very  much  on  the  poh'sh  of 
their  surfaces.  Tliiis  it  tho^e  substances  which  supply  the  warmest 
coTerings.  such  as  furs,  feathers,  silk,  &c.  be  "ciewed  through  a  mi- 
ciiMCope.  we  shall  find  the  surfaces  of  their  fibxes  or  minute  laminae 
not  only  smooth,  but  also  very  highly  poUahed :  and  thoee  tubattaoea 
will  be  warmest  whfeh  excel  in  thcae  respects*  the  fine  white  shining 
fur  of  a  Ruasian  hare  being  mneh  wanner  than  coarse  hair ;  and  fine 
silk,  as  spun  by  the  silk- worm,  being  preferable  for  wanatb  to  tiie 
aame  silk  twisted  too-ether  into  conr«f  thrend?. 

A  considerable  jmrt  of  the  ]>ajier  li  now  bestowed  on  the  theory  of 
heat,  which  the  author  attempts  to  deduce  from  the  foregoing-  facts 
and  observations.  Heat  and  cold,  he  says,  like  fast  and  slow,  are 
mere  relative  terms ;  and  as  there  is  no  relation  between  motion  and 
rest,  so  there  can  be  none  between  any  degree  of  heat  and  absolute 
cold,  or  a  total  priTation  of  heat.  It  has  long  been  tiiooghtp  and  it 
appears  more  and  more  probable,  tint  moihtt  is  an  essential  quality 
inherent  in  all  matter :  this  is  illustrated  by  many  examples;  and  by 
applying  the  anal oiry  above  given,  and  the  obserx'^ation*  «ince  brought 
fonvnrd,  there  seems  pvctv  reason  to  !)rlieve  that,  without  having 
rccMtirse  to  any  specific  element,  all  tlu-  ]>h(  nomcna  of  heat  may  be 
accounted  for  by  the  simple  operation<^  or  motion  ;  or  that  motion,  in 
fact,  constitutes  the  heat  or  temperature  of  sensible  bodies. 

It  will  no  doubt  occur  that  this  theory  will  hardly  account  Ibr  the 
effeets  of  frigorific  rays;  but  this  objection  is  answered  by  tiie  ob- 
servation, that  as  the  rapid  undulations  occasioned  in  the  surrounding 
ethereal  fluid  by  the  swift  vibrations  of  a  heated  body  will  act  as  ca- 
Ii)ritic  rays  on  the  neighbouring  colder  solid  bodies  ;  so  the  slower 
undvilntions  oc  ra?ionc  d  by  the  vibrations  of  a  cold  body,  will  act  as 
friironhc  niyj*  un  nrighb'^irinc"  Viodies  of  a  higher  temperature;  and 
that  these  reciprocal  actiuus  will  continue,  but  witli  decreasing  in- 
tensity, till  the  two  bodies  have  acquired  the  same  degree  of  tem- 
pcnture,  or  until  Uieir  vibrations  have  become  isochronous. 

According  to  this  hypothesis,  es/tf  ean  with  no  more  propriety  be 
considered  as  the  absence  of  Acttf,  than  a  low  or  grave  sound  can  be 
eonsideivd  aa  the  absence  of  a  higher  or  more  acute  note ;  and  the 
admission  of  trv?  which  generate  cold  involves  no  absurdity,  and 
creates  no  confusion  of  idcn«. 

A«  this  theory,  however,  entirely  !«nppr?edes  the  hypothesis  of  the 
calonfic  element,  of  late  so  much  resorted  to,  it  may  be  imaginetl  that 
the  author  would  not  discuss  the  controversy  in  a  slight  or  superficial 
asanner ;  and  accordingly  many  pages  are  here  dedicated  to  this  in- 
tricate and  abstruse  disquisition. 

Among  other  important  points,  it  was  necessary  to  reconcile  so- 
lidity, hardness,  and  elasticity,  with  the  incessant  motion  he  ascribes 
to  the  con?titTient  particles  of  m-rittcr,  and  to  obvirite  tlic  objection 
founded  on  a  =Mp]Ki^itir)n  that  there  is  not  room  putticicnt  for  this 
motion.  Wliat  uu  rca-t  >  the  perplexity  is,  that,  admitting  the  changes 
4jf  temperature  in  bodies  to  be  the  effect  of  the  calori&c  and  frigorific 
radiations  above  described,  a  particular  nicety  will  be  required  to 
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distuigttish  between  the  effiects  of  those  nmultaneous  operatioiis,  and 
of  aacertaining  tbmx  vdatiTe  intennttes.  A  hot  body,  A  for  inahuBce, 
heats  a  ndghbouring  colder  body  B,  by  its  calorific  radiations ;  bat 

B  emits  at  the  same  time  frigonfio  radiations,  \vhich  contribute  to 
lower  the  temperature  of  A  ;  nor  is  it  clear  that  both  these  bodies, 
especially  if  they  have  polished  surfaces,  will  not  reciprocally,  and 
perhaps  repeatedly,  reflect  those  incident  rays,  and  that  those  rays 
will  not  he  refracted  by  the  media  thr^u^h  which  they  pass,  and  be 
concentrated  or  expanded  by  the  shapes  of  the  reflecting  surfaces, 
and  thus  create  a  oombination  of  effects,  which  it  will  zeqnire  much 
labour  and  ingenuity  to  unnnrel. 

As  it  is  impossible  for  us  within  our  nanow  limits  to  do  justice  to 
the  connected  series  of  observations  and  arguments  here  adduced,  we 
shall  refer  those  who  wish  for  more  ample  information  on  the  subject 
to  the  paper  itself;  and  this  the  rather,  tliat  we  may  dwell  more 
largely  upon  tlie  practical  uses  that  may  be  derived  from  a  knowledge 
of  Uie  facts  which  the  author  now  considers  as  fully  established. 

la  all  cases  where  it  is  uiteaded  to  preser>'e  tlie  heat  uf  any  sub- 
stance  which  is  confined  in  a  metallic  vessel,  it  will  greatly  contribute 
to  diat  end  if  the  external  sui&ee  of  that  vessel  be  kept  very  clean 
and  bright ;  but  if  the  object  be  to  cool  anything  quickly  in  such  a 
vessel,  its  external  surface  shoidd  be  painted,  or  coloured  with  some 
of  those  substances  which  liave  been  found  to  emit  calorific  radiations 
in  abundance.  Hence  the  sides  of  kitchen  utensils  should  be  kept 
brig-lit,  in  order  to  confine  the  heat ;  while  their  bottoms  should  be 
blackened,  in  order  that  their  contents  may  be  made  to  boil  sooner, 
and  with  a  less  expense  of  fuel. 

Brewers,  it  seems,  are  mistaken  when  they  employ  hioad  shallow 
vessels,  or  flats,  as  they  call  them,  of  metal  for  cooling  their  wort. 
Wooden  flats,  it  appears,  ought  in  every  respect  to  have  the  pre- 
ference. 

In  nil  cnses  when  metallic  tubes,  filled  with  steam,  are  used  for 
warming:  rooms  or  hot-houses,  the  external  surface  of  those  tubes 
should  be  painted,  or  covered  with  some  i^ubstance  which  facilitates 
the  emission  of  calurihc  rays.  Where,  on  the  other  hand,  tubes  are 
intended  to  convey  hot  steam  from  one  place  to  another,  they  should 
be  kept  very  dean  and  bright.  This  applies  also  to  the  cylmdeti  of 
steam-engines,  and  the  principal  tubes  used  in  that  machine. 

Gardeners  should  advert  to  the  circumstance,  that  if  waUs  paintfd 
black  acquure  heat  faster  when  exposed  to  the  sun's  direct  rays,  they 
likewise  cool  much  faster  during  the  night,  and  in  the  shade  when 

the  weatlior  is  coltl. 

Black  cloths  arc  known  to  be  very  warm  in  the  sun  ;  but  they  arc 
far  from  being  so  in  the  shade,  especially  in  cold  weather,  when  the 
temperature  of  the  air  ia  below  that  of  the  surfooe  ol  the  skin. 

It  having  been  shown  that  the  warmth  of  dothing  depends  much 
on  the  polish  of  the  surface  of  the  substance  of  which  it  is  made,  we 
may  conclude  that  in  choosing  the  colour  of  our  winter  garments, 
those  dyea  ahould  be  avoided  which  tend  moat  to  destroy  tlmt  polish. 
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Hence  thm  m  rason  to  think  that,  contrary  to  the  general  opinion, 
white  ganncnti  are  wanner  tiban  any  other  in  cold  weather;  and  in- 
deed if  they  are  well  caleolated  to  reflect  calorific  nys  in  Mimmer, 
they  ought  to  he  equally  well  eaknilated  to  reflect  those  frigorific  rays 
by  which  we  are  annoyed  in  winter.  Fur  garments  have  been  found 
by  experience  to  be  much  warmer  in  cold  weatlier,  when  wom  with 
the  hair  outwards,  than  when  it  is  turned  inwards. 

This  is  allesred  as  a  proof  that  we  are  kept  warm  by  our  clothing 
not  so  much  by  confining  the  heat  of  our  bodies,  as  by  repelling  those 
frigorific  rays  which  tend  to  cool  us.  The  fiir  of  several  delicate 
y^^pmaia  wc  Imow  bcoomea  white  in  winter  in  cold  countries;  and 
bean  w^iidi  inhabit  the  polar  regions  aie  likewiee  known  to  be  white 
in  all  seasons.  Now  if,  in  &ct,  as  there  is  great  reason  to  believe, 
white  is  the  colour  most  favourable  to  the  rejection  of  calorific  and 
frigorific  rays,  It  must  be  acknowledged  that  these  animal'*  have  been 
greatly  f^vourr  d  in  having  a  clothing  aeaigned  them  so  well  adapted 
to  their  local  circumstance**. 

The  excc?^sive  cold  %s  liicJi  is  known  to  prevail,  in  all  seasons,  on 
the  tops  of  lugh  muuulaiiid,  and  the  frosts  at  lught  which  frequently 
take  i^aee  on  the  snr&ce  of  the  plaina  below»  Mem  to  iodieate  that 
frigonflc  lays  aime  contmually  at  the  anrfiice  of  the  earth  from  every 
part  of  the  heavens ;  and  it  is  no  doubt  by  the  action  of  these  rays 
that  our  planet  is  continually  cooled,  and  enabled  to  preserve  tlie 
same  mean  temperature  for  ages,  notwithstanding  the  immense  quan- 
tities of  heat  that  are  generated  at  its  surface  by  the  continual  action 
of  the  solar  rars.  The  action  of  these  frii^onfic  nocturnal  rays  will 
likev\  i<e  justify  the  inhabitant^  of  hot  climates,  who,  in  order  to  be 
more  cool  during  tlieir  hours  of  rest,  remove  their  beds  in  summer 
to  the  tops  of  Hwir  honses, 

Eiperime»t9  and  i^ienmiknu  on  fke  MniUm  of  ike  Sap  in  7We».  Im 
a  Letter  from  Thomas  Andrew  Knight,  Esq.  to  tie  Right  Hon. 
Sir  Joseph  Banks,  Bart.  KS.  P.R.S,  Read  February  16,  1804. 
IPkil.  3>tMS.  1904,  p.  1630 

Some  experiments  are  iicre  described,  the  tendency  of  which  is  to 
prove,  what  tiie  author  had  advanced  as  a  conjecture  in  a  fomer 
oommnnieation,  that  Uie  vessels  of  the  baik  which  pass  from  the 
leaves  to  the  roots,  are  in  their  organization  better  calculated  to 
carry  the  fluids  they  contain  towards  the  roots  than  in  the  opposite 
direction. 

In  the  first  of  these  experiment?  several  strong  horizontal  shoots 
of  vines  were  depressed  about  their  middle:  and  at  that  part,  buried 
in  the  mould,  contained  in  pots  about  ten  inclieti  m  diaiaeter :  after 
home  months  of  vegetation,  w  hen  tlie  shoots  had  nearly  tilled  the 
pots  widi  roots,  they  were  separated  from  the  parent  st«>ck,  having 
at  eadi  side  sbove  the  earth  a  certain  length  of  the  layer,  with  at 
least  one  bud  v^poa  each.  The  end  towards  the  stock  was  called  tlie 
inverted,  and  the  other  the  proper  end  ol  the  layer.   If  the  author's 
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above-mentianeil  conjecture  uf  the  rctrogmde  motion  of  the  sap  be 
founded,  it  would  follow  that  in  the  subsequent  Tegetetum  the  In* 
▼eited  would  display  a  niore  vigorous  grow^  than  tiie  proper  end; 
and  this  aceordiiigly  was  soon  found  to  be  the  case,  with  this  addi- 
tkmal  circumstance,  that  the  parta  beyond  the  buds  on  the  inverted 
ends  were  observed  to  increase  considerably,  while  the  same  parts 
on  the  proper  en(l«  not  only  withered,  but  even  gradually  died  away. 

In  anotiier  exjicriment  a  number  of  cuttings  of  gooseberry  and 
currant  trees  were  jjlanted,  some  in  their  natural  erect,  and  others 
in  an  inverted  position.  Many  of  these,  especially  the  gooseberry 
cuttings,  failed  altogether;  but  in  those  that  survived,  the  same  ae- 
cumulation  of  wood  was  observed  on  the  upper  ends  of  the  inverted 
cuttings  as  on  the  vine  shoots :  similar  effects  were  likewise  observed 
in  inverted  grafts  of  the  apple-tree,  and  in  some  respects  also  in  cnt- 
tings  from  the  sallow-tree,  where,  however,  they  being  of  some 
length,  the  aeeumiilntion  of  wood  did  not  take  place  at  the  summit, 
but  about  the  ha?-e  oi  thr  cuttings. 

It  will  be  needless  tu  dwell  minutely  on  these  results,  since  they 
may  uli  be  deduced  from  the  uutliur  s  theory,  which,  in  addition  to 
what  has  been  above  stated,  is,  nearly  in  Ins  own  words, — that  the 
vessels  of  plants  are  not  equally  well  calculated  to  carry  their  con* 
tents  in  opposite  directions;  and  that  the  vessels  of  the  bark,  like 
those  which  constitate  the  venous  system  of  animals  (to  which  they 
are  in  many  respects  analogous),  are  provided  with  valves,  imper- 
ceptible indeed  to  our  eye  on  account  of  their  extreme  minuteness, 
but  whose  etfects  in  directing  the  course  of  the  sap  are  sufiiciently 
obvious. 

The  paper  concludes  with  some  strictures  on  the  experiments  de- 
sciibed  by  Hale  and  Du  Hamel,  and  the  reasons  why  these  naturalists 
did  not  arrive  at  the  same  conclusions  which  are  here  brought  for- 
ward, and  an  experiment  which  illustrates  some  parts  of  the  paper 
the  author  gave  last  year  on  the  descent  of  sap  in  trees. 

Amtljfticol  Eiperimenfs  and  Observations  on  Lac.  By  Charles  Hatchctt, 
Esq.  F.R,S.  Read  April  12, 1804.  iPhil.  7Vaa».  1804, /i.  191.] 

A  brief  historical  account  of  the  substance  here  treated  of  is  pre- 
fixed to  this  paper,   'ilioogh  long  in  use,  especially  in  India,  yet, 

except  what  we  have  lately  learnt  from  Mr.  Kerr  and  Mr.  Saundiers, 
few  inquiries  have  hitherto  been  made  concerning  its  mode  of  pro- 
duction, first  di«rn\  (>rv,  its  nature  and  relative  proj)orties.  We  now 
know  thrtt  it  is  the  nidus  or  comb  of  the  insect  called  Coccui*.  or 
Chenner*  Lucca,  deposited  on  branches  of  certain  species  of  Mimosa 
and  other  plants ;  and  that  liic  kingdom  of  Assam  furnishes  it  in  the 
greatest  quantity.  Tliere  are  four  sorts  of  it: — 1.  The  stick  lac, 
being  the  substance  or  comb  in  its  natural  state,  incrasting  small 
branches  or  twigs.  2.  Seed  lac,  or  the  same  substance  granulated, 
but  probably  prepared  in  some  manner,  it  being  deprived  of  a  great 
part  of  its  colouring  mattfr.  9,  Lwnp  lac,  limned  frM  seed  lac^ 
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liquefied  liy  fire,  tnd  ibrmed  into  cakes.  Aim1<  4»  8heU  lac,  being  the 
original  oomb»  liquefied  in  water,  etrained  throtigh  a  cotton  doth,  and 
tpnmd  upon  a  junk  of  a  plantain-tree  so  as  to  form  thin  transparent 
laminae :  this  kind  contains  the  least  of  the  tinging  suhstanoe,  as  may 

well  he  t  \)>prte(1  from  tlip  modp  in  wliich  it  is  prepared. 

Among  ttic  (  licmists  who  have  hitherto  analysed  this  substance, 
none  deserve  uutice  except  M.  GeoftVoy  ;  but  our  author's  present 
labours  render  his  investigations  oi  liUie  or  no  avail. 

The  fint  section  of  this  paper  treats  of  the  effects  of  different 
menstrua  on  the  varieties  of  lac,  from  which  it  appears  that  it  is  so- 
luble in  alkalies,  and  in 'some  of  the  acids.  And  the  second  section 
contains  an  account  of  the  analytical  experiments  made  on  stick, 
seed,  and  shell  lac.  From  the  ample  series  of  facts  herein  contained, 
of  wliich  it  is  in  vain  to  atteriipt  a  compendious  abstract,  we  collect 
in  general  that  the  varieties  ot  l;ir  con<i;>t  of  four  ingredients,  namely, 
extractive  colouring  matter,  rcMn,  plnten.  and  a  peculiar  kind  of 
wax ;  uod  that  the  resin  is  the  preiiuunnant  ingredient,  insomuch 
that,  strictly  speaking,  we  ought  to  consider  lac  as  consisting  prin- 
cipally of  reain  mixed  widi  certain  proportions  of  a  particular  kind 
of  wax,  gluten,  and  cokNuing  extract.  The  mean  results  of  the  ex- 
periments give  the  proportions  a<  follows: — ^100  parts  of  stick  lac 
are  found  to  contain  resin  68,  colouring  extract  10,  wax  6,  gluten  5  A, 
and  extraneous  matter  ; — seed  Inc,  re«in  88^.  colouring  extract  2A, 
wax  4§,  gluten  2  ; — and  shell  lac,  resin  90*90,  colouring:  extract  ^, 
wax  4,  and  gluten  2  80.  Each  of  these  ingredients,  we  must  ob- 
serve, has  been  separately  and  carefully  analysed. 

llie  third  and  last  section  contains  a  number  of  general  ol>ser- 
TationSy  chiefff  relating  to  the  uses  of  this  substance.  From  the 
whole  of  the  experiments  here  related,  it  appears  that  although  lac 
be  indisputably  the  production  of  insects,  yet  it  |>ossesses  few  of  the 
charaetere  oi  animal  substances ;  and  that  the  greater  part  of  its  ag- 
gregate properties,  as  well  as  those  of  iti*  component  ingredient?,  are 
5i:rh  n.«  more  irnmcdiatrlv  appertnln  to  vefjetable  bodies.  ft«  uses 
are  various,  and  sonv-  ot  them  important.  'i"he  Indians  manuia(  ture 
it  into  rings,  bcad^',  and  otiier  Itmale  ornaments.  When  formed  uito 
seaUng-wax,  it  is  employed  as  a  japan,  and  is  likewise  manufactured 
into  i^Serent  coloured  Tarnishes.  The  colouring  part  is  formed  into 
lakes  for  painters ;  and  as  a  dyeing  material  it  is  in  very  general  use. 
The  resinous  part  is  employed  to  make  grindstones,  by  melting  and 
mixing  it  with  about  three  parts  of  sand,  or  with  a  like  proportion 
of  powder  of  corundum  for  tho«r  ?tnnf  s  which  are  used  by  lajndaric??. 
We  owe  to  Mr.  Wilkins  the  information,  that  a  peculiar  and  ex- 
cellent kind  of  ink  is  prepared  by  the  Hindoob  of  -hell  lac.  dissolved 
in  water  by  the  mere  addition  of  a  little  borax,  and  by  adding  to  the 
solution  a  certain  quantity  of  ivory-  or  lamp-black.  This  process  has 
tiie  lofllier  advantage  of  teaching  us  to  prepare  an  aqueous  solution 
of  lac,  whidi  probab^  will  be  found  of  very  extensive  utility,  e^- 
cially  in  the  preparation  of  varnishes  and  pigments,  which,  when 
peiliBctly  dry,  viU  not  be  easily  affected  by  damp  or  water. 
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The  opinioii  generally  adopted  by  oheouBls.  tlut  addi  and  alkaliee 
do  not  act  apon  reunona  bodies,  appears  ftom  this  tnvestigatioii  to  be 

altogether  erroneous;  since  the  chief  ingredient  of  lac  wluch  we  hsfO 
seen  is  soluble  in  those  menstrua,  is  now  determined  to  be  of  a  re« 

sinous  nature. 

Some  hints  arc  lastly  give  n  roriceniing  the  further  uses  thnt  mnv 
be  made  of  these  preparations  in  various  manufactures,  c?]k  culIIv  m 
dyeing,  and  the  preparation  of  colours  :  nor  is  it  thought  unlikt  ly  that 
medicine  may  derive  some  advantages  from  the  application  of  tiie 
extensive  series  of  acid  and  alkaline  solutions  of  resinous  aubstanoea, 
which  till  now  were  thought  to  be  unattainable. 

On  ike  IntfpmttoM  of  certain  (liferentiai  Expmuum$,  wUk  wkiek 
Problem  in  physical  Astronomy  are  connected,  Src  By  Robert 
Wondhouse,  A.M.F.R.S.  Fellow  of  Caiui College,  ReadAprillS. 
ia04.    {PhU.  TVane.  1804,  p.  219.] 

In  the  preamble  to  this  paper  the  author  atatea»  that  if  the  intro- 
doction  of  the  new  calculi,  as  they  have  been  cdled,  has  extended 

the  bound  of  science,  it  has  also  greatly  increased  its  difficultiea  by 
their  number  and  magnitude :  and  that  whilst  the  difoential  forma* 
which  can  be  completely  intecratcd,  occur  only  in  few  problems,  the 
investigations  in  ])hysical  astronomy  give  rise  to  differential  expres- 
sions whicli  call  forth  all  the  resources  of  the  analytic  ait,  even  for 
their  approximate  integration. 

The  main  object  of  this  paper  is  to  give  a  method  of  computing 
the  integrals  of  certain  expresaioDS  which  lead  to  Uie  detenninatlon 
of  the  logarithms  of  numbers,  and  the  lengths  of  dreular  arcs.  In 
treating  of  one  of  these  e^nessiona,  known  by  the  name  of  Fagnani'a 
Theorem,  the  author  traces  out  the  correspondence  between  the  me- 
thods of  computation,  and  the  proportion  of  geometrical  figures  ;  the 
analytical  method,  by  which  the  integnJ  expressing  the  arc  of  a 
circle  is  computed,  alFording,  when  duly  translated,  the  theorem  for 
the  tangent  of  tlie  sum  of  tlie  two  arcs  expressed  in  terms  uf  the 
tangenta  of  Hie  arcs. 

It  is  In  vain  to  attempt,  without  the  use  of  symbols,  to  convey  any 
adequate*  nay,  even  afiunt  idea  of  the  various  series,  converging  and 
diveiging  aooording  to  the  value  of  one  of  the  coefficients  of  the 
original  expression,  which  lead  to  the  conclusions  that  illustrate  this 
mode  of  investicrntion.  Suffice  it  to  say,  that  among  other  uses,  the 
iiiLlhod  may  be  apjilied  to  expand  the  formula  tliiit  occurs  in  esti- 
mating tlie  perturbation  of  planets  :  and  in  tiiia  instance  the  author 
points  out  the  series  wiiich  wuuiii  be  most  commodious,  and  wiiich 
would  converge  moat  rapidly  if  the  radii  of  the  orbits  of  the  two 
planets,  whose  pertuibationa  are  sought,  were  nearly  equal. 
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Ohenmiitm  on  BomII,  tmd  on  the  jytmntion  from  ike  mtreotu  to  iAo 
wtomjf  Testure,  which  oeeuro  m  the  gradttal  Refrigeraikm  of  melted 
Basalt ;  with  some  geological  Remarks.  In  a  Letter  from  Gregory 
Watt.  Esq.  to  the  Right  Hon.  Charies  Greville,  F.PJi.S.  lUad 
May  10, 1804.    IPhU.  Trotu.  1804,  p.  279.] 

The  Dumber  of  oonjectiires  tiuit  hare  been  formed  respecting  the 
nature  of  bmlt,  and  the  variety  of  opinioDS  hitherto  eatertained 
conceming  its  aqueoma  or  volcanic  origin,  not  having  yet  proved  sa- 
tisfactory to  those  who  are  more  seriously  bent  upon  the  diwovery 

of  truth  than  the  triumph  of  victory  in  a  controversy ;  we  are  much 
indehted  to  the  anthor  of  this  papt-r  fnr  tfic  Rmj^le  hodv  of  ohscr- 
vatiuns  and  iriLrenious  remarks  it  contairiH,  from  which,  thouLHi  they 
by  no  means  establish  t  ither  of  the  contcjited  hypothesci?,  miic  h  may, 
however,  be  collected,  which  cannot  fail  to  throw  additional  light 
on  various  intricate  points  in  mineralogy  and  geology. 

The  main  object  here  agitated,  is  the  transition  from  the  vitreous 
to  the  stony  texture,  whidh  takes  place  in  the  refrigeration  of  glass ; 
and  the  following  experiment  takes  the  lead  in  this  investigation, 
and  affords  the  materials  for  the  subsequent  disquisitions. 

About  7  CNvt.  of  the  kind  of  basalt  called  Rowley  Rag,  of  which  a 
minute  description  lierc  [^ven,  were  put  into  a  common  revcrbera- 
tory  furnace,  strongly  heated  for  several  hours.  It  f^oon  melted  with 
a  less  degree  of  heat  than  would  have  fu&ed  an  equal  weight  of  pig 
iron,  and  subsided  into  the  deeper  part  of  the  furnace  in  the  form  of 
a  liquid  but  rather  tenacious  glass.  A  portion  of  it,  on  being  taken 
out  and  suffered  to  cool,  retsmed  the  character  of  perfect  glus.  Bat 
fStit  remainder  of  the  mass  was  left  in  the  futnace.  which  was  gra- 
dually cooled,  and  in  eight  days  it  was  extracted,  being  cold  on  its 
surface,  but  still  retaining-  a  considerable  degree  of  internal  heat.  Its 
shape  being  ver\'  irrcg^ar,  it  was  so  differently  affected  by  the  same 
degree  of  heat,  and  the  same  progressive  refrigeration,  that  no  uni- 
formity of  texture  could  be  expected.  TTiis  circumstance,  however, 
which  might  have  been  obviated  by  care,  is  not  to  be  regretted,  since 
it  has  fortuitously  disclosed  the  singular  peculiarities  in  the  arrange- 
ment of  bodies  passing  from  a  vitreous  to  a  stony  state,  which  are 
the  chief  object  of  this  paper. 

A  very  minute  description  of  this  mass  is  next  given,  both  in  its 
j)rogress  towards  vitrification,  and  in  its  subsequent  refrii^emtion. 
What  appears  mo-t  relevant  is,  that  in  the  fluid  e^lass  a  tendency 
towards  an  nrruiiLrcincut  of  j)articles  is  fir^t  developed  by  the  for- 
mation uf  niiuule  globules,  thickly  disseminated  tliroughout  the  mass, 
lu  the  process  of  couiing,  these  globules  adapt  their  form  to  theur 
confined  situation,  gradually  filling  up  every  interstice ;  and  they 
finaUy  assume  the  a])pearance  of  a  substsnce  apparently  homoge* 
neous,  equally  unlike  glass,  and  the  parent  basalt,  but  much  resem- 
bling some  varieties  of  jasper  in  the  compactness  of  its  texture,  and 
in  its  opacity. 

If  the  temperature  adapted  to  the  further  arrangement  of  the 
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jiarticles  ot  the  mass  be  coTitlnned,  another  change  immediRtely  com- 
mences, in  the  progress  ot  v\lu<  h  the  whole  acquires  a  more  stony 
texture,  and  a  greater  degree  of  tenacity.  I'lus  is  generally  eifected 
by  a  gradual  formation  of  secondary  spheroids  in  the  heart  of  the 
jaspideotts  substance,  ivhoee  centres  are  more  distant,  and  dimensions 
greater  than  those  of  the  above-mentioned  globules :  they  are  radiated 
with  distinct  fibres.  When  two  of  these  spheroids  come  Into  contact 
by  mutual  enlaigement,  no  intermixture  of  their  fibres  seems  to  take 
I)lace  ;  they  recii>rocallv  comprep*'  each  other,  and  their  limits  are  de- 
hncd  by  jjlnnc-,  nt  \vhirh  a  distinct  separation  takes  place.  When 
several  .-j)heroKls  come  in  contact  mi  the  ?ame  level,  tliey  are  fi  rmed 
by  mutual  pressure  into  prisms  ul  toltnible  regularity,  whose disision 
is  perfectly  defined :  and  when  a  spheroid  is  surrounded  on  all  sides 
by  others,  it  is  compressed  into  an  irregular  polyhedron. 

The  transitbn  from  this  fibrous  state  to  a  different  anangement, 
seems  to  be  very  rapid,  for  the  centres  of  most  of  the  spheroids  be- 
come quite  compact  before  they  receive  one  quarter  of  their  usual 
dimensions;  the  ma?=s  tlicn  becomes  perfectly  solid,  very  tenacious, 
and  opake  ;  and  its  hardness  is  somewhat  inferior  to  that  of  the  glass 
from  which  it  is  formed. 

A  further  continuation  of  the  temperature,  favourable  to  arran^- 
ment,  speedily  occasions  anotlier  change.  Tlie  texture  of  the  mass 
becomes  more  granular,  and  the  brilliant  points  it  exhibited  in  its 
former  state  become  larger  and  more  numerous,  arrange  themselves 
into  regular  forms,  and  finally,  the  whole  mass  becomes  pen-aded  by 
tliin  crystalline  laminae,  whicli  intersect  it  in  every  direction,  and 
form  projecting  crystals  in  the  cavities. 

It  is  thought  that  an  equalized  temperature  would  have  rendered 
the  whole  mass  at  once  similar  to  the  substance  last  described ;  but 
tliea  the  interesting  initinl  })lu  nomena,  from  which  the  important 
inferences  here  aunouiiced  ure  deduced,  would  not  have  been  dis- 
covered. 

These,  and  many  more  ficts  relating  to  the  experiment,  having 
been  minutely  detailed,  the  author  proceeds  to  offer  what  he  deems 
a  partial  explanation  of  the  formation  of  the  globules  and  of  the  ra- 
diated spiieroids.  It  is  well  ascertained,  he  says,  that  heat  is  emitted 
by  all  bodies  in  their  chance  from  a  gaseous  to  a  fluid  vtate  ;  and  it 
is  reasonable  to  suj)j)ose  that  heat  may  also  be  euutted  in  those 
changes  of  arranf^emcnt  which  affect  the  internal  texture  of  a  body 
after  it  has  attained  an  apparently  solid  state. 

That  a  succession  of  such  changes  actually  takes  place,  seems  to 
be  demonstrated  by  several  of  the  appearances  In  Uie  experiment, 
and  particularly  by  the  increase  of  specific  gravity,  which  generally 
keeps  pace  with  the  internal  changes  of  the  substance.  These  changes, 
it  is  conjectured,  may  be  caused  by  a  gradual  diminution  of  tempe- 
rature, which  permits  certain  hiw.s  to  induce  peculiar  arrangements 
among  the  particles  of  the  glass :  when  several  of  these  j)articlcs 
enter  into  this  new  bcmd  of  association,  they  must  form  a  nunnte 
]>oint,  from  wliich  heat  will  issue  in  every  direction :  LiiaL  heal  wiii 
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gradually  prop:igate  itself  till  the  tempi  ratiire  ot  the  glass  is  equal- 
ized, nnd  then  the  rcriirrent  e  of  the  circumstaoces  which  induced 
llie  hrst  particles  to  arrange  themselves  will  cause  other  particles  to 
arrange  themselves  also ;  and  these  the  attraction  of  aggregation  will 
diflpoae  round  the  noint  fint  formed.  A  ieoond  enuMion  of  heat  in 
every  direction  viu  now  take  place ;  the  temperature  wiH  again  be 
equalized  ;  and  again  another  concentric  coat  of  arranged  particles 
will  apply  itself  to  the  little  globule.  That  theie  globules  are  formed 
of  concentric  coats  does  not  chush  with  the  circumstance  of  their  being 
likewise  nuliated ;  as  even.'  one  may  have  remarked  the  connexion 
that  almost  uniformly  exists  between  the  radiated  structure  and  the 
formation  by  concentric  coate ;  the  more  obvious  instances  of  w  Inch 
are  the  haematites  and  the  calcareous  stalactites.  In  what  manner 
this  is  likely  to  be  effected  is  stated  at  some  length  in  the  paper. 

Some  cttrioos  remarks  are  next  made  on  the  observation  of  Mr. 
Smithson,  that  solution,  for  from  being  necessary  to  crystallization, 
effectually  prevents  its  commencement ;  since,  while  solution  sub- 
sists, crystallization  cannot  take  place  :  and  many  of  the  phenomena 
bein^  duly  considered,  it  seems  most  probable  that  the  particles  of 
bodies  apparently  solid  must  be  cajmble  of  some  internal  motion, 
enabling  them  to  arrange  themselves  according  to  their  crystalline 
polarity  wLde  they  are  in  a  solid  state.  Among  the  instances  given« 
are  tJie  conventon  of  glass  vessels  into  Reaumur's  porcelain,  the  tem- 
pering of  steel,  and  the  process  of  annealing,  lliis  does  not  alto- 
gether disprove  the  crystallizations  formed  by  molecules  suspended 
in  aqueous  solutions ;  but  it  is  in  general  insisted  upon,  that  all  cry- 
stallizations are  dependent  on  heat,  there  being,  in  fact,  no  fluidity, 
and  consequently  no  solution,  which  heat  does  not  j)roduce. 

'ITiese  observations  tend  to  prove  the  analogy  w  hich  exists  between 
the  igiRuus  and  aqueous  formations,  and  to  show  that  })recisely  the 
same  order  and  kind  of  arrangement  is  followed  lu  tlic  generation  of 
stony  masses  from  water  as  from  fire.  Among  the  many  instances 
that  are  adduced  to  justify  this  assertion,  are,  on  the  one  hand,  the 
phenomena  exhibited  by  lavas,  in  which  may  be  observed  every  step 
of  the  passage  from  the  vitreous  to  the  stony,  from  that  to  a  porphy- 
ritic,  and  finally  to  the  granitic  state  :  on  the  other  hand,  we  may 
select  the  fonnation  of  calcareous  stal.ictites,  in  wliich  the  successive 
depositions  of  calrareous  cnrlMmate  form  a  mai^«  which  at  tirst  is 
fibroii*  ;  a  continuance  of  the  process  causes  the  fibrous  structure  to 
disappear,  and  the  stalactite  becomes  irrej^uiai  iy  spathose ;  alter 
wliich  the  irregularities  vanish  altogether,  and  it  becomes  perfect 
cnlcareoos  spar,  divisible  into  Urge  rhomboids,  with  the  form  pecu- 
liar to  that  mineral. 

Adverting  now  to  the  chief  object  of  this  paper, — the  basalt,*— the 
author  observes,  that  should,  in  fact,  the  analogy  between  the  aqueous 
and  igneou*  formation  appear  foundc?!,  tlie  transition  from  glass  to 
stoHf*  ran  no  way  atiect  the  great  (luesiiun  which  has  so  long  divided 
geologists  about  the  orii^-in  of  basalt :  for  thouirh  it  be  synthetically 
demonstrated  tiiat  biuidt  may  be  formed  by  fire,  liie  proofs  ui  favour 
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of  ite  furmation  by  water  must  ho  allowed  to  be  at  least  of  equal 
weight.  In  fact,  while  the  frequent  instances  of  petrifactions  found 
in  basalt  support  thv.  aqueous  hyj>otheMij,  the  equally  numerous  indi- 
cations that  the  heat  emanating  from  it  has  manifestly  changed  beds 
of  coal  into  coke  and  indurated  strata  of  stony  substances,  strongly 
argue  in  fovour  of  the  igneous  assumption. 

The  above  sketch  ci  the  aothor^s  observations  and  feasoning[s,  in* 
peHect  as  it  is,  may  however  suffice  for  rightly  comprehending  the 
interesting  psrl  of  the  paper  which  relates  to  the  wonderful  regula- 
rity of  the  prismatic  configuration  of  briBultic  columns,  and  nl=o  for 
their  articulations.  If  we  sup])0?e  that  a  mass  of  fluid  basalt  has 
filled  a  valley  to  an  indefinite  depth  and  extent,  the  prcx  e^ss  of  ar- 
rangement in  its  particles  must  be  deduced  from  the  removal  of  its 
heat  or  moisture,  according  as  its  solution  is  igneous  or  aqueous. 
This  can  only  be  done  by  the  action  of  the  atmosphere  on  its  upper 
«uriace,  and  by  the  ground  on  which  it  reposes  absorinng  the  heat 
or  moisture  from  its  under  surface. 

From  the  variations  of  the  atmosphere,  its  action  must  be  irrega* 
lar;  and  from  the  ppq>ctuiil  change  of  the  parts  in  contact  with  the 
heated  or  moi*>t  ^urfurr,  its  operatioTT^  will  always  be  nearly  as  active 
as  at  first,  allowiuice  1)ring  made  for  its  variatioiis :  but  the  absorp- 
tion of  the  ground  will  be  regular,  and  regularly  diministiing  in  ac- 
tivity, in  proportion  as  the  parts  near  the  mass  approach  nearer  to 
^  same  tcmperatore  or  same  moisture  with  the  mass  above ;  and 
thus  absorption  can  only  be  carried  on  by  the  txansmtssion  of  heat 
or  moisture  from  ttic  mass  to  the  solid  rocks  below. 

From  these  considerations,  it  seems  evident  that  the  arrsngement 
of  the  part  of  the  basaltic  mass  near  the  ^ound  will  be  begun  with 
more  energ}-  tliaii  it  can  be  continued,  and  that  the  result?  will  he 
more  slow  and  regular,  and  that  induced  by  the  action  of  tiie  atmo- 
sphere. After  the  first  stage  in  the  process  ot  arrangement  ha?  been 
performed,  and  a  stratum  of  the  jaspideous  substance  is  extended 
over  the  suifsce  of  the  ground,  there  seems  no  reason  to  doubt  tiiaft 
a  number  of  radiated  Ceroids  wiU  be  generated  in  it,  having  pro* 
bably  aU  their  centres  nearly  at  Hie  same  distance  from  the  ground ; 
and  as  the  arranging  power  undergoes  a  gradual  diminution  of  energy, 
it  is  not  likely  that  two  rows  of  them  in  height  should  be  formed  at 
once.  Ill  a  word,  it  seems  most  probable,  that  in  the  arnrncrement 
of  a  mass  of  basalt,  a  single  layer  of  radiated  spheroids  will  be  form- 
ed, reptosing  on  the  ground  which  sup])orts  the  mass. 

How  these  radiated  spheroids,  by  coming  in  close  contact,  will 
compress  each  other,  and  form  polyhedral  and,  generally,  beamgonal 
prisms,  will  be  understood  6om  what  we  have  said  above  of  that 
cmeration  in  the  experiment.  If  these  prisms  are  resisted  bdow,  and 
mtre  is  no  opposing  cause  above  them,  it  is  clear  that  they  wiU  ez* 
tend  t!i(  ir  dinien«if>n«  upwards  into  tlir  undisturbed  central  mass  of 
the  tliJid,  till  their  structure  is  deranged  by  the  action  of  the  atmo- 
sphere un  the  u])))er  surface  of  the  bubalt.  According  to  this  arrange- 
ment, the  same  cause  that  determines  the  concentric  fractures  of  the 
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fibres  of  tbe  spheiDidB.  will  produce  convex  articiilatioiis  in  the  lower 
joints  of  the  prisms.  If  tlw  generating  centres  nre  not  equidistantp 
die  forms  of  the  pilhuts  will  be  irregular,  and  of  different  number  of 

angles  ;  and  as  the  compression  of  the  fibres  will  be  greatest  on  the 
Ic^  ol  the  generating  centres,  the  lower  part  of  the  prisms  will  be 

most  compact. 

AH  the  ubservallons  hitherto  inude  on  the  great  basaltic  masses  ia 
nature,  ^-Lcm  to  conhrm  tliis  siiin)le  theory  ;  and  the  author  bestuws 
some  puius  in  accounting  for  the  appeaituices  wiiich  seem  ut  hmt 
sight  not  to  agree  perfectly  with  it«  Hiose  who  shall  peruse  the 
paper  will,  if  we  are  not  much  mistaken,  be  particularly  gratified 
with  the  variety  of  information  they  will  meet  with  in  this  part  of 
the  treatise. 

Lastly,  the  author  directs  his  attention  to  the  many  instances  of 
other  substances,  besides  basalt,  which  uffect  a  columnar  form,  and 
which  atfurd  connncing  proofs  that  their  coiihguration  is  notcontined 
to  either  the  aqueous  or  icrneou^  formation.  Such  are,  certain  hivas, 
columns  of  porphyry  found  near  Dresden,  a  bed  of  gypsum  at  Alont- 
martre,  and  other  masses  of  various  nature.  Sandstone,  clay,  orgil- 
laoeona  iron  ore,  and  many  other  substances,  become  prismatic  by 
torrefoction ;  and  prisms  of  starch  formed  in  drying  have  often  been 
eomndered  as  illustrative  of  basaltic  formation.  Some  of  these  are 
probably  to  be  attributed  solely  to  contraction;  and  it  is  shown  that 
they  do  by  no  means  contribute  toward  any  explanation  of  the  pro- 
cess here  in  contemplation. 

Aa  Anahjsh  of  the  magnetical  Pyrites  ;  with  Remarks  on  some  of  the 
other  Sulphurets  of  Iron,  By  Charles  Hatchett,  Esq*  F.HM,  Head 
May  17,  1804.    [PAiV.  Trans.  1804,/;.  3lj.J 

The  substance  which  is  the  subject  of  this  paper  was,  till  lately, 

found  only  in  some  parts  of  Nor\vay  and  Germany ;  but  it  now  ap- 
pears, from  some  8i>ecimens  in  .Mr.  Greville's  collection,  that  it  i« 
likewise  to  be  met  with  in  considerable  quantities  near  tbe  foot  of 
Sn  iu  duu  111  L  ucriiarvonshire.  The  character  by  which  this  kind  of 
buiphuret  Ls  chieily  distinguished  from  the  other  maiUai  pyntes,  is 
its  magnetic  property,  by  which,  especially  if  it  have  been  placed 
some  tune  between  magnetical  Inurs,  it  will  turn  a  needle  completely 
round,  attract  and  take  up  abundance  of  iron  filings,  and  retain  this 
addition  to  its  original  power  for  a  considerable  length  of  time. 

After  an  accurate  description  of  the  external  characters  of  this 
ore,  Mr.  Hatchett  enters  into  a  full  account  of  the  processes  he  in- 
gtitnted  in  order  to  discover  its  nature  and  component  parts.  In 
hopt-  of  discovering  the  cause  of  the  magnetic  property  which  ia 
peculiar  to  thin  species,  he  has  entered  into  an  anulysi:^  ut  the  other 
kinds  of  martial  sulphnieti,  not  only  natural,  but  abo  artificial,  and 
has  also  paid  particular  attention  to  the  experiments  of  others  on 
this  subject,  particularly  those  of  Mr.  Proust,  the  learned  Professor  of 
Chemistry  at  Madrid,  who  has  taken  considerable  pains  in  aacertain* 
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iag  tlie  coHituwit  pnta  ol  tlni  or.  bolli  ■■ilytfflly  aad  sjvtbeCi- 
oUlj.  la  the  progiw  itf  tfan  inqoirj.  a  eertain  ■oiiogy  mn  pee* 
tented  itielf,  between  these  coipotiiii  eslphur  and  iron  and 
tboee  of  other  iaiMMiDable  ■nhetaiicf*^  ^uch  as  carbon  and  phoapho> 

ms,  with  the  same  metal,  which  suggest^  the  idea  of  some  cxp^ri- 
roent«  on  the  subject ;  from  whence  various  facts  were  deduced,  not 
only  of  much  curio-sjtT,  but  aiso  ILkelv  to  lead  to  some  useful  pur- 
po!>es.  a.<^  will  ny^c^  hereafter.    The  principal  results  of  this  labo> 

1.  Thet  t£e  componcat  ingredients  of  tlie  nngnetical  pyrites  mn 

—ilntitig-  mnA  imn  in  the  itate.         tnmmmw  hfipf  fcO  tfas  Inttet 

in  tiie  ptopontion  nearly  of  37  to  69. 

2.  That  the  chemical  and  other  properties  of  this  substance  arc 
Tery  different  from  tliose  of  the  common  martial  pyrites  ;  whicl). 
however,  are  likewise  composed  of  sn1|>hiir  and  iron,  but  varying  in 
propijrtion  i'roui  between  .5  J  to  54  ol  sulphur,  and  48  to  46  of  me- 
tallic iron.  Wiicnce  it  appears,  that  the  relative  pro|K)rtions  in  the 
composition  of  the  ma^aetical  pyrites,  and  ul  thu  mean  ul  die  com- 
mon pyrites,  is  between  16  and  17. 

3.  That  as  the  magnetical  pyrites  agrees  in  analytical  results,  as 
If  eU  as  in  all  chemical  and  other  properties,  with  that  sulphmet  ol 
iron  which  hitherto  has  been  only  known  as  an  artificial  product, 
there  is  no  doubt  that  it  is  identically  the  same,  and  that  its  pro- 
portion" are  probably  subjected  to  a  certain  law,  wliich,  under  cer- 
tain circumstances,  may  be  supposed  to  act  in  an  almost  invariable 
manner. 

4.  I'hat  in  the  formation  of  the  common  martial  pyrites,  there  is 
a  deviation  from  this  law,  and  that  sulphur  becomes  a  predominant 
ingredient,  vaiiable  in  quantity,  but  which,  by  the  present  ezperi* 
ments,  has  not  been  found  to  exceed  between  54  and  55  per  cent. ; 
a  proportion,  however,  which  possibly  may  be  surpassed  in  other 
pyrites  which  have  not  as  yet  been  chemically  examined. 

5.  That  iron,  when  combined  naturally  or  artificially  with  36  or 
37  per  cent,  ol  sulphur,  is  not  only  still  capable  of  recelvinn:  the  mag- 
netic fluid,  but  it  is  iil^o  rendered  capable  of  retaiuiug^  it,  -  >  ns  to 
become  in  every  respect  a  complete  magnet.  And  the  same  may  in 
a  great  measure  be  inferred  respecting  iron  which  has  been  urti- 
ficmlly  combined  with  45^  per  cent,  of  sulphur. 

6.  That  beyond  this  proportion  of  45)  per  cent,  of  sulphur,  (at 
least  in  the  natufal  common  pyrites,)  all  susceptibility  in  iron  of  tihe 
magnetic  influence  appears  to  be  destroyed ;  and  although  the  pre- 
cise maximum,  which  is  capable  of  ijroducini;  this  cftVrt,  has  not  as 
yet  l)cen  determined  by  actual  experiment,  it  is  certain  that  the 
limits  arc  between  43  and  52  ;  unless  some  alteration  has  taken 
place  in  the  state  of  the  sulphur  or  iron  in  the  common  martial  })v- 
rites,  different  from  that  which  is  conceived  according  to  the  present 
state  of  chemical  knowledge. 

7.  That  as  carbon,  when  oomliined  in  a  certain  inoiiortion  with 
iron  (foiming  steel)*  enables  it  to  become  a  jicrmanent  magnet,  and 
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as  a  certain  proportion  of  sulphur  communicates  the  same  quality  to 
iron,  so  are  the  eifects  of  phosphorus  found  to  be :  j)ho9phoret  of  iron 
being,  iii  this  respect,  much  the  moi>t  pow  criul,  at  least  when  con- 
■idered  comparatively  with  sulphuret  of  iron. 

8 ;  and  iMtly.  Thiit  as  carbmi.  sulphur,  and  phosphorna,  pfoduce, 
by  tl&eir  union  ^th  iron,  many  chemical  effects,  of  much  similarity, 
ao  do  each  of  lliem,  when  oomlmied  with  that  metal  in  certain  pro- 
portions,  not  only  permit  it  to  receire,  but  also  give  it  the  peculiar 
power  of  retaining  the  magnetical  properties ;  and  thus  henceforth, 
in  addition  to  tiiat  rnrburet  of  iron  called  steel,  certain  sulphurets 
find  phosphureta  of  iron  may  be  regarded  bodies  peculiarly  suscep- 
tible of  strong  magnetical  impregnation. 

Among  the  observations  which  are  subjoined  to  this  paper,  we  find 
•ome  remaika  on  the  vitriolisation  of  pjTites ;  ton  which  we  collect, 
that,  contcaiy  to  the  opinion  of  Mr.  Fkouat,  who  thought  that  only 
those  pyrites  in  which  the  proportion  of  sulphur  is  very  small  are 
liable  to  this  change,  the  vitriolization  is  not  so  much  owing  to  the 
proportion  as  to  the  state  of  the  sulphur  in  the  compound ;  and  that 
this  state  is  probably  the  effect  of  a  small  portion  of  oxygen,  pre- 
vioujsly  combined  with  a  part  or  with  the  general  meLna  of  the  sul- 
phur at  the  time  of  the  original  formation  of  the  substances ;  so  that 
the  state  of  this  ingredient  is  tending  to  that  of  oxide. 

It  is,  no  doubt,  remaikablSp  that  ttie  magnetical  properties  of  the 
sulphuret  of  iron,  which  forms  the  princi^  subject  of  this  paper, 
should  never  have  been  adverted  to  by  any  of  the  writers  on  mag- 
netism. The  iew  who  oljser\'ed  it  in  the  natural  magnetical  pyrites 
cbo«o  to  ascribe  it  to  particles  of  common  magnetical  iron  intor«porsed 
in  the  ore :  but  Irom  what  has  bccu  stated,  it  is  evident  that  this 
opinion  must  be  relinquished  :  <inrc  there  are  certain  kiujvvn  propor- 
tiuiis  uf  sulphur,  a»  wtrli  oa  ol  carbon  and  plicspiiorus,  beyond  which 
the  magnetical  property  will  not  be  obtained,  though  the  proportions 
beyond  this  maximum  would  by  no  means  exclude  the  interposition 
of  particles  of  iron.  How  far  the  combinatLons  of  magnetical  sul- 
phurets,  carburets,  and  phosphmrets  may  contribute  towards  the 
Fif  ^'T*g  artificial  loadstones  of  greater  strength  than  those  hitherto 
known,  is  a  subject  recommended  to  the  attention  of  future  ob* 
servers. 

Remarks  on  the  voiuntnry  Expansion  of  the  Skin  of  the  Xcrk.  in  the 
Cobrn  (ie  Copello  or  hooded  Snakr  of  the  East  Indies.  Ihj  Patrick 
Rusj^ell,  M,D,  F.R.S.  IVith  a  Description  of  the  Structure  of  the 
Parts  which  perform  that  Office,  Bf  Everard  Home,  Esq.  F.R^, 
Read  June  14,  1804.    [Phii.  Drans.  1804,  ;>.  346.] 

Tlie  information  we  gatiier  frnm  this  i>aper  is,  that  the  remarkable 
expansion  of  the  skin  of  the  nvrk,  w  liieh  constitutes  a  ])rincipal  cha- 
racter in  this  species,  is  a  voluutuiy  action,  distinct  from  that  infla- 
tion which  all  serpents,  when  irritated,  are  mote  or  less  capable  of : 
that  it  is  owing  to  a  particular  set  of  ribs  situated  at  the  neck  of  the 
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nnimal,  and  hence  called  cervical  ribs.  These  nha  are  about  twenty- 
five  in  number,  and  gradually  lengthen  from  the  upper  end  to  the 
tenth  or  eleventh  pair»  and  then  successively  shorten  to  the  last. 
They  extend  in  lateral  diiectiQiui,  having  only  a  alight  conratare ; 
and  when  depressed,  Ue  upon  the  side  of  the  spine,  one  on  the  other. 
They  are  raised  by  four  seta  of  muscles ;  and  another  large  set  of 
very  long  muscles  has  the  power  of  bringing  the  skin  forward,  thus 
forminp^  the  nppeamnre  which  has  been  cfilltni  a  hood.  Besides  these 
niu^clLS,  there  are  three  other  sets,  by  which  the  hood  is  deprc??fd, 
and  tlic  parts  are  restored  to  that  «tatc  in  which  the  neck  of  the 
animal  does  not  appear  disproportionaily  protuberant.  These  de- 
scriptions are  illustrated  by  accurate  drawings ;  but  no  conjecture  is 
here  given  as  to  the  ptrobable  nsea  of  this  singular  mechanisni,  eiceept 
tiiat  it  does  not  appear  to  promote  in  any  way  the  play  of  the  longs* 
but  that  the  expansion  it  produces  may  perhaps  facilitate  a  dilatation 
of  the  gullet,  for  the  purpoae  of  allowing  the  snake  to  swallow  its 
prey  more  eanly* 

Continuation  of  an  Account  of  the  Changes  that  have  happened  in  the 
relative  Situation  of  double  Stars,    By  WllHam  Herschel, 
F,R.8.    Read  June  7,  1804.    [PAiV.  Tran^,  1604,  p.  353.] 

In  the  former  part  of  this  paper.  Dr.  Herschel  mentioned  the 
changes  he  had  noticed  in  the  situation  of  six  double  stars  ;  and  in 
investigating  the  causes  of  those  changes,  he  declared  that  he  had  re- 
course to  the  most  authentic  observ  ations  he  could  find  of  their  motions 
in  right  ascensions  and  polar  distance,  especially  in  the  instance  of  the 
double  star  Castor:  but  finding  in  the  tables  wluc  h  have  been  lately 
published  in  the  last  volume  of  the  Greenwich  Observations,  which 
give  the  proper  motions  of  thirty^six  stars,  that  (especially  in  the  in- 
stance of  the  above-named  sttr,)  the  motions  are  somewhat  different 
from  those  he  assigned  to  them  in  his  former  communication,  he  now 
undertakes  to  review  the  arguments  he  there  used,  in  order  to  ascer- 
tain what  will  be  the  result  of  these  new  motions.  As  this  investi- 
gation, which  forms  the  first  part  of  the  ]ir(  sent  paper,  has  a  con- 
tinual reference  to  the  contents  of  the  preceding  one,  it  will  be  in 
vaui  to  attempt  an  abridgement,  which  could  not  be  rendered  intel- 
ligible within  our  usual  limits.  Nor  can  we  enter  here  into  a  dciiul 
of  the  sequel  of  Dr.  Hersehel's  observations  on  the  changes  in  the 
situation  of  a  great  number  of  additional  double  stare;  tms  second 
part  of  the  paper,  in  which  they  are  fully  detailed,  being  itrelf  a 
minute  of  his  proceedings,  in  which  he  is  at  particular  pains  to  point 
out  that  these  changes  of  situation  are  not  the  effect  of  pareUaz. 
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IMwnwIiM  on  the  Chtnjfc  of  tome  of  the  projcimaie  PrineipUi  of 
Vegetables  uUo  Bitumen ;  with  analytical  Ejperiments  on  A  peCM' 

liar  Substance  which  is  found  with  the  Bovey  Coal.  By  Charles 
Hatchett,  Esq.  FMJi.  Head  June  14,  1804.  IPkiL  Trans.  1804. 
p.  385.] 

Among  the  several  spcmtiiieotts  permutatiDos  in  the  pfoductuma 
of  nafcore.  none  perfai^  are  more  striking,  and  in  many  cases  more 

imaccountable,  than  those  which  transfer  bodies  from  one  kingdom 

of  nature  into  another  :  and  those  changes  which  tr?in<*fonTi  oriz^riized 
into  fossil  substances  are  certainly  not  the  least  extraordinary  and 
instructive. 

The  most  numerous  instances  of  this  transformation  are,  no  doubt, 
what  we  distinguish  by  the  name  of  Extrmeimt  Fossils ;  some  of 
which  atill  retain  part  of  their  original  inbstance,  whilst  others  can 
only  be  regarded  aa  casts  or  impressions.  An  attentiTe  observer  will 
soon  perceive  a  kind  of  gradation  in  these  fossils,  whether  from  ani* 
aals  or  vegetables,  commencing  with  those  whose  matter  retains  a 
marked  analo*^'-  with  that  of  the  recent  substances,  and  terminating 
in  bodies  decidctily  mineral.  And  a  curious  remark  occurs  here, — 
that  as  animal  jH  tri factions  are  most  comraouiy  of  a  calcareous  na- 
ture, so,  on  the  contrary,  vegetable  petnlactions  are  generally  sili- 
ceous. 

Without  entering  any  fiirtlier  into  a  general  disquisition  on  this 
important  solject,  our  author  proposes  to  discuss,  in  this  paper,  one 
particular  case  of  the  changes  which  organized,  and  especially  vege- 
table, substances  undergo,  by  being  long  buried  in  earthy  strata,  and 

thus  exposed  to  the  effects  of  mineral  agents :  and  the  instance  he 
select*  i«  the  bituminous  sub?tance«,  concerning  which  lie  has  long 
suspected  that  they  are  derived  irom  the  organized  kingdoms,  and 
especially  from  the  resin  and  juices  of  vegetable  bubstauces,  by  the 
action  of  some  of  the  mineral  principles. 

He  cites  three  instances  in  this  kingdom  in  which  nature  points 
out  these  changes,  and  which  exhibit  the  gradations  above  intimated. 
These  are. —  1 .  llie  submarine  forest  at  Sutton,  on  the  coast  of  Lin- 
colnshire, the  timber  of  which  has  not  suffered  any  very  apparent 
change  in  its  vegetable  character;^ ;  2.  Tlie  strata  of  bituminous  wood 
(nulled  Bovey  Coal)  found  at  Bovey,  in  Devonshire,  wliich  exhibit  a 
sencii  of  ^adations,  from  the  most  perfect  hgneous  texture  to  a  sub- 
stance nearly  approaching  to  the  chanicters  uf  pit>coal ;  and  3.  Ail 
the  varieties  of  pit-coal,  so  abundant  in  many  parts  of  this  country, 
in  which  almost  every  appearance  of  vegetaUe  origin  has  been  ob- 
literated* 

As  the  Bovey  coal  api^ears  to  be  the  mean  in  that  gradation,  and 

therefore  most  likely  to  afford  instructive  results,  our  author  resolved 
to  limit  his  inquiry  into  this  process  of  nature,  which  may  not  im- 
projierly  be  called  Carbonization,  to  that  fossil,  and  to  a  peculiar 
bituminous  substance  with  which  it  is  often  accomyninied.  But  here 
he  iuuib  it  expedient  to  premise  some  observations  on  a  remarkable 
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sdustus  found  at  Reykum»  one  of  the  great  spouting  hot  springs  in 
Iceland.  Tlie  singularity  of  this  suhstunre  i«,  that  a  great  part  of  it 
con«i«ts  of  leaves,  (evidently  those  of  the  aider,)  interposed  between 
the  ditfercnt  lamcllir.  These  leaves  ni)i)eared  to  he  in  the  state  of 
charcoal ;  but  on  more  close  examination,  no  duabt  remained  of  their 

still  retaining  a  certain  portion  of  some  of  the  other  principlea  of  the 
original  vegetable,  such  as  extract  and  resin.  This,  in  net,  is  tlie 
letult  of  an  extensive  chemical  process,  from  which  we  learn  that  tiie 
achiatus,  taken  collectively,  yields,  besides  silicia,  alumina,  and  oxide 
of  iron,  a  certain  proportion  of  water  and  of  vegetable  matter^  and 
that  it  evidently  belongs  to  the  familv  of  argillaceous  «chistus. 

llie  above  proce?»!«  may  be  considered  as  prelimiti  iry  to  that  on 
the  Bovey  coal,  in  which  the  vegetable  characters  are  mun  ol  litemtcd 
than  in  the  leaves  ot'  the  £icUL>tus.  'lliis  coal,  we  are  told,  bears  a 
great  resemblance  to  a  fossil  found  in  Iceland,  called  Surturbraud  ; 
the  strata  of  both  being  composed  of  trunks  of  trees,  which  have 
comjdetdy  lost  their  cylindriod  form,  and  are  ilatfeened,  as  if  tiiey 
had  been  subjected  to  an  immense  degree  of  pressure.  On  inquiring 
into  this  last-mentioned  circumstance,  our  author  produces  lus  rea- 
sons for  believing  that  it  is  not  the  effect  of  the  mere  pre«?ure  of  a 
superincumbent  stratum,  but  also  of  a  certain  change  m  the  solidity 
of  the  vegetable  bodies,  and  a  powerful  mechanical  action,  produced 
by  the  contraction  of  the  argillaceous  strata  in  consequence  of  desic* 
cation. 

Here  follows  the  analysis  of  the  Bovey  coal.  The  resulta  point 
out  a  great  resemblance  between  this  substance  and  that  which  forma 
the  leaves  contained  in  the  Iceland  schistus.  The  only  exception  is. 
that  the  leaves  contain  some  vegetable  extract,  none  of  which  could 

hv  fli^covcnMl  in  the  coal.  Br>th  consist  of  woodv  fibre  in  a  state  of 
semicarbonization,  imprcguntcd  with  bitumen  and  a  small  portion  of 
resin,  j»erfectly  similar  t<i  that  which  is  contained  in  many  recent 
vegetable  chBumcters,  and  is  but  partially  and  imperfectly  converted 
into  coal ;  so,  in  like  manner,  some  of  the  other  vegetable  princi> 
pies  have  only  suffered  a  partial  change.  Next  to  this  woody  fibre, 
resin  is  thought  to  be  the  substance  which,  in  vegetables  passing  to 
the  fos»il  8tatc,  most  powerfully  resists  any  alteration,  and  which, 
when  this  change  is  at  length  effected,  is  more  immediately  the  sub- 
stance from  which  bitumen  is  produced. 

This  ojnnion.  that  the  vegetable  extract  and  resin  are  the  part?  of 
the  original  vegetables,  which  retiuu  thi  ir  nature  after  other  jjortions 
of  the  same  have  Ijtcii  modified  into  bitumen,  is  corroborated  by  the 
analysis  which  here  follows,  of  a  singular  aubstance  which  is  found 
with  the  Bovey  coal.  Dr.  MiUes,  who  first  mentioned  this  substance, 
considered  it  as  a  loam  saturated  with  petroleum ;  but  our  author, 
on  mere  inspection,  decided  that  it  is  not  a  loam,  but  a  peculiar  bi- 
tuminous substance.  After  a  description  of  its  external  a|)pearances, 
and  mme  of  its  relative  properties,  we  come  to  the  analysis  ;  from 
which  we  collect,  that  this  is  a  peculiar  and  hitherto  unknown  ?ub- 
Htance,  which  is  partly  in  the  state  of  vegetable  resin,  and  partly  in 
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that  ol  the  hitumun  called  Aspluilium  ;  the  rcsin  being  in  the  larg-est 
proportioa,  lOU  ^ains  aifording  55  uf  resin,  and  44  of  aspbaltum. 
Unit  we  have  an  instance  of  a  safaetaiioe  fomid  under  circuinitaneea 
winch  eoMtitDte  a  fimil,  although  the  chuacter  of  it  partly  apper- 
tain to  the  T^etable  and  partly  to  the  nuneral  kingdom 

In  the  conduding section  tlic  author  enten  into  an  inquiry  on  the 
action  cA  ;ilcohol  on  resins  and  V)it(irnens.  Its  power  of  dissolving  the 
former  is  well  known  ;  but,  rontrarv  to  the  adoptrd  opininn,  he  found 
that  it  also  acted  on  bitumen,  thoiiu;!!  indeed  in  a  jjlii^lit  degree.  His 
chief  object  was  to  ascertain  whether  a  small  ]K>rtion  of  resin  is  con- 
tained in  any  of  the  bitumens,  or,  if  not,  to  determine  the  nature  of 
the  sobatanoe  whieh  can  be  eeparated,  although  very  sparingly,  from 
those  anbstanoea  by  digestion  in  alcohol.  The  results  prove  that  the 
small  portion  which  can  be  extracted  from  bitumen  by  digestion  with 
aioohol  is  petroleum. 

From  a  genenil  view  of  the  snhjrct,  the  author  thinks  himself  jus- 
tified in  asserting,  that  in  bitumens  the  process  of  transformation  ap- 
pears to  have  been  completed ;  whereas  in  the  Bovcy  coal,  and  espe- 
cially in  the  substance  which  accompanies  it,  Nature  seems  to  have 
p^formed  only  half  of  her  work,  and,  from  some  unknown  cause,  to 
have  stopped  in  the  middle  of  her  operations.  By  this  dmunstance, 
however,  much  li^t  w  thrown  on  the  hbtoiy  of  bituminous  sub* 
stances ;  and  the  opinion  that  they  owe  thdr  origin  to  the  org^anized 
kingdoms  of  nature,  and  especially  to  the  vegetable,  which  hitherto 
bid  been  supported  only  by  ]>re«nmptive  proofs,  ?cems  now  to  re- 
f  <  ivL  li  full  confirmation,  althouc^'h  the  causes  which  operate  these 
changes  on  vegetable  bodies  arc  as  yet  undiscovered. 

Oh  two  Metals,  found  in  the  black  Powder  remaining  after  the  Solution 
of  Platina,  By  SmithsKin  Tennant,  Esq.  F.R.S.  Head  June  21, 
ia04.    IPka.  Trans.  1 804,  />.  41 1 .] 

From  r\  few  experiments  the  author  made  in  the  course  of  last 
pumnier  on  tliis  powder,  he  concluded,  that  it  does  not,  ns  vva«  [!^ene- 
rally  belirvcd,  consist  chiefly  of  pbimbago,  but  that  it  conUuns  also 
some  other  uuliuowu  mctalUc  iu^rctUeul.  Since  those  experiments, 
two  Fmch  diemists,  Messrs.  l^scotils  and  Vauquelin,  having  like- 
wise eaamined  that  substance,  found  the  same  new  metal ;  but  nei- 
ther of  them  observed  that  it  contains  moreover  another  metal  dif- 
ferent from  any  hitherto  known. 

The  black  jx)wder  n?ed  in  the  proee?*',  M-bit-b  i**  the  subject  of  this 
paper,  was  obtained  from  platina  carelully  s(  j)ai;it<  <1  from  all  extra- 
neoug  particles ;  so  that  the  above  ingredients,  il  found,  must  have 
been  contained  in  that  metal. 

The  first  set  of  experiments  relates  to  the  effects  produced  by  this 
powder  when  aUoyed  with  other  metals.  It  combues  readily  with 
Issd ;  bat  the  ampoond.  even  when  the  lead  greatly  predominates* 
is  not  very  fusible.  With  bisnmth,  zinc,  and  tin.  the  efiecti  are 
neady  simtlar ;  but  with  copper,  a  strong  beat  produces  a  much  more 

M 


Digitized  by  Google 


16« 


intimate  union.  The  union  of  this  piihstanoe  with  silver  and  ^Id 
produced  upon  it  very  little  alterutiuu ;  but.  what  i:i  most  remark- 
able, it  could  not  be  lepantod  from  tfaeae  metels  by  the  usual  pio- 
oeeees  of  refimng.  The  aDoys  retain  a  oonaiderable  share  of  duc- 
tility ;  and  the  colour  of  that  which  is  alloyed  with  gold  is  not  ma- 
terially  different  from  that  of  pure  gold. 

llie  next  experiments  relate  to  the  analysis  of  the  black  powder* 
and  the  properties  of  thp  two  metals  which  enter  into  it«  compo«ition. 
The  method  of  dissolvmg  the  jxjwdcr  was  similar  to  that  cthj cloyed 
by  M.  Vauquelin,  viz.  by  the  ulteniatc  action  of  caustic  alkali  and 
of  an  acid.  I'iie  acid  solution  was  found  tu  contain  that  particular 
metal  which  has  been  noticed  by  Descotils.  And  of  this  metal,  a 
oonsideimble  number  of  characters  are  here  described,  in  addition  to 
thoee  already  mentioned  by  the  FVench  chemists. 

As  to  the  alkaline  solution*  which  Vauquelin  considered  as  con- 
taining a  portion  of  oxide  of  chrome,  it  is  obsen^ed,  that  thouirh  «ome 
kinds  of  platina  may  contain  chrome,  and  of  course  exhibit  a  certain 
quantity  of  it  in  its  black  powder,  yet  the  precipitate  which,  upon 
accurate  investigation,  is  yielded  by  it  affords  a  very  volatile  metallic 
oxide,  which  evidently  has  not  the  characteristic  qualities  of  that 
metal.  As  it  is  expedient  to  assign  a  spedfic  name  to  every  new 
substance,  our  author  wishes  to  dutingunh  this  precipitste  by  the 
appellation  of  Osmium,  from  the  strong;  smell  It  emits.  After  blow- 
ing in  what  manner  it  may  be  expelled  from  the  alkali  by  an  add, 
and  obtained  by  solution  with  water  nnd  distillation,  the  author  men- 
tions many  of  its  relative  properties  and  characteristic  qualities.  The 
most  striking  test  of  tliis  oxide,  we  are  told,  is  the  mixture  of  its 
solution  w  ith  an  iiilusiuu  uf  galU,  which  presently  produces  a  purple 
colour,  and  becomes  soon  aflter  of  a  deep  vivid  blue.  It  parts  freely 
with  its  oxygen  to  all  metals  excepting  gold  and  platina. 

On  a  new  Metal,  found  in  crude  Piatina,  By  William  Hyde  Wollaston, 
M.D.  F.RJS.   Read  June  21, 1804.   IPkiL  TVans.  1804,  p.  419.] 

Dr.  Wollaston  ha\*ing  conceived  an  idea  that,  in  addition  tu  the 
two  new  metals  the  preceding  paper  states  to  have  been  discovered 
in  platina,  the  fluid  which  remains  after  the  precipitation  of  that 
metal  by  sal-ammoniac,  and  which  u  likely  to  contain  die  mote 
soluble  parts  of  the  mineral,  might,  on  further  examination,  be  found 
to  contain  some  other  substance  worthy  of  our  attention  ;  and,  in 
fart,  having  instituted  an  accurate  analy^-i-*,  of  which  the  present 
paper  contain'?  a  fnll  detail,  ho  thinks  he  hu>  ])rnved  the  existence 
of  another  unknown  metal,  to  winch,  for  thr  sake  <>{  ili-tinrtion,  he 
ascribes  the  name  of  Khodium,  from  the  beaulilul  ruse-cuiuur  ui  the 
salts  containing  it.  In  the  course  of  his  detail,  he  likewise  states  the 
results  of  various  experiments,  which,  he  says,  have  convinced  him 
that  the  metalltc  substance  which  was  last  year  announced  to  the 
public  by  the  name  of  Palladium,  is  contained  (though  in  very  small 
proportion,)  in  the  ore  of  platina. 
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The  proccM  referred  to  for  eepmting  theit  teyeral  iogredlenti 
Iraiii  eadi  other  yielded,  in  &ct,  a  pnre  mddUc  btttton,  not  malleahle, 
till  Qnitiiig  readily  v  ith  all  the  other  metals  that  have  been  tried, 
except  mercury,  and  who^c  .specific  gravity  appeared  not  less  than  1 1 . 
This  is  the  rhodinra,  which  is  here  announced  for  the  first  time. 

The  { Kxlladium  was  precipitated  trom  the  alcohol  employed  for 
u  tii^iung  the  salt  uf  rhodium  :  it  was  yieltlcd,  indeed,  in  a  very  small 
proportion,  but  in  sufficient  quaulity,  }unve\ cr,  to  prove  that  it  is 
actually  a  simple  metal  residing  in  platina,  and  tu  induce  a  suspicion 
cf  acme  error  in  Mr.  Chenevix'a  investigatioD,  who  thought  it  a 
compound  of  platina  and  mercury ;  but  our  author  candidly  adds, 
that  he  has  made  several  atteu4)ts  to  imitate  the  synthetical  experi- 
ments oi  that  chemist  by  solution  and  amalgamation,  but  wiUiout 
ittccesa. 

The  Crooninn  Lecture  on  Muscular  Motion,    By  Antliony  Carlisle, 
E9q,F.K,ii,   KcadNoveml>er8.  lbU4.  {HhiLrruMA^^pA.] 

Admitting  that  there  are  subjects  in  the  economy  of  nature  wluch 
will  ever  elude  our  most  attentive  oliservation,  and  that  many  insti- 
tutions similar  to  our  Croonian  Lecture  will  probably  never  attain 

the  end  for  wfuch  they  were  tnundcd,  it  cannot,  however.  !)c  denied 
that  L-nd  of  tlicm.  ami  niu>  in  piirticular,  have  at  ditKerent  times 
hroiji^ht  torward  vanuii.^  collateral,  and  i*oine  of  t'u  ni  not  unirupor- 
Lant  iact^,  sviiicli  have  in  some  measure  contiibuLcd  to  extend  our 
knowledge  of  nature.  Iliis  latter  is  the  point  of  view  in  which  the 
present  conununication  is  to  be  considered ;  couceming  which  the 
■nthor  says,  that,  waving  tlie  investigation  of  the  gcncrid  theory  uf 
muscular  motion,  he  shall  limit  Ids  jjresent  inquiry  to  certain  ciicum* 
stances  which  are  connected  with  tlu&  motion,  considered  cauj^es, 
or  rather  as  a  scries  of  events.  of  which  conn  djute  more  or  le«s 
as  essential  requisites  to  the  phcmuneiia.  '1  he  chani^esi  whicii  obtain 
in  muscles  during  their  contraction;?  or  reluxtttions,  and  their  curre- 
spending  connexions  with  the  va^jcuiiu,  respiratory,  and  nervoua  ay. 
Items,  are,  he  declares,  the  chief  objects  of  his  present  investigation. 

The  lecture  is  divided  into  six  sections,  of  which  the  foUowjii^^  are 
the  heads,  together  with  some  of  the  most  prominent  facts  contained 
under  each  of  them  ;  the  nature  of  the  performance,  which  consists 
rhiefiy  of  insulated  facts,  and  our  limit?  in  point  of  time,  precluding 
u*"  from  being  so  miuatc  in  our  luudy^Us  as  the  importance  of  the 
subject  may  be  thought  to  require. 

•Sect.  1.  0/  the  physical  and  aensilU  properties  of  muscles,  con- 
ndered  as  dUtinct  purls  of  an  animal^  and  as  peculiar  organs, — In  de- 
lerihing  the  Cmciculated  texture  of  the  fibres  which  compose  a  muscle, 
•nd  tiie  elasticity  of  these  fibres  during  the  contracted  state  of  the 
muscle,  the  author  advances  an  opinion,  that  this  elasticity  appears 
to  belong  to  the  enveloping  reticuLur  or  cellular  membrane,  and  that 
it  may  laliely  assumed  that  the  intrinsic  matter  of  muscle  is  not 
clsstic. 
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llie  attmotuMi  of  cohesion  in  the  parts  of  muscle  appears  to  be 
strongest  in  tiic  direction  of  the  fibres,  and  to  lie  double  that  of  the 
contrary  or  transvene  directum.  When  miucles  cease  to  be  irritabk, 
this  attraction  m  the  direction  of  the  fibres  is  diminished ;  but  it  re- 
mains unaltered  in  the  transmse  direction. 

When  muscles  act  more  powerfully  or  more  rapidly  than  is  pro- 
portionate to  the  strength  of  the  sustaininp:  parts,  they  do  not  usually 
rupture  thoir  fle?hy  fibres,  but  generally  brciik  their  tenilons,  or  even 
an  inter^•ening  bone ;  whence  it  is  inferred,  that  the  attraction  of 
cohesion  is^  more  active  and  powerful  in  the  contracted  state  of  tlie 
muscle  than  during  its  relaxed  or  passive  state. 

The  muscular  parts  of  difierent  classes  of  animals  vary  materially 
in  colour  and  texture ;  and  such  variations  occur  not  unfrequentty  in 
difierent  ports  of  the  same  individual. 

Sect.  2.  0/ the  amtomical  structure  o/nuudes.and  their  relations  with 
other  par(9  of  the  anima!  body. — ITie  lecturer  in  this  section  professes 
to  give  no  more  than  a  rapid  sketch  of  the  liistory  of  muscular  struc- 
ture. One  examj)le  of  the  origin  of  a  muscle  be  deduces  from  the 
process  of  the  incubated  egg  :  but  iicre  iL  rcrnaiub  duubtlul  whether 
the  rudiments  of  the  punetum  aafiens  be  part  of  the  dcatrieukt  or- 
ganized by  the  parent,  or  merely  a  structure  resulting  from  the  fint 
process  of  incubatiom.  The  anatomical  structure  of  muscular  fibres, 
he  next  observes,  is  generally  complex,  according  as  they  are  con- 
nected with  membrane,  blood-vessels,  nerves,  and  lymphaediict?? ; 
which  seem  to  be  only  appendages  of  convenience  to  the  «»M»"»fy» 
matter  of  muscle. 

A  muscular  fibre,  being  carefully  inspected  in  a  poweriul  micro- 
scope, is  fouud  to  be  a  solid  cylinder,  the  covering  of  which,  as  had 
already  been  intimated  in  a  previous  part  of  the  lecture,  is  a  reticu- 
lar membrane,  and  the  contained  part  a  pulpy  substance,  iiregulaiiy 
granulated,  and  of  scarce  any  cohesive  power  when  dead. 

The  arteries  articulate  copiously  upon  tiie  reticular  coat  of  the 
muscular  fibre  ;  they  anastomose  with  rorre^pondinc^  vein?  ;  but  this 
continued  canal  is  not  su])posed  to  act  in  a  direct  manner  U])on  the 
matter  of  muscle.  In  what  manner  the  capillary  arteries  tenmnatmg 
in  the  muscular  tibre  may  effect  aJd  the  cluinges  of  increase  in  the 
bulk  or  number  of  fibres,  in  the  replenishment  of  exhausted  mate- 
rials, and  in  the  repair  of  injuries^  Is  as  yet  matter  of  conjecture ; 
but  these  arteries,  it  is  thcmght,  must  be  secretory  vessels  for  de- 
positing the  muscular  matter,  the  lymphaeducts  serving  to  remove 
the  superfluous  fluids  and  the  decayed  substances  which  are  unfit  for 
use.  These  lymphaeducts  appear  to  receive  the  fluids  they  contain, 
not,  as  hns  been  represented,  from  the  i)rojecting  open  ends  of  tubes, 
but  froTn  the  interstitial  spaces  formed  by  the  reticular  or  cellular 
membrane. 

The  functions  of  nerves  in  the  muscular  system  are  tiie  next  object 
of  contemplation.  These  also,  it  seems,  terminate  in  the  reticular  or 
cellular  membrane,  the  common  integument,  and  the  connecting 
medium  of  all  the  dissimilar  parts  of  an  animal.   We  have  to  regret 
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that  we  cannot  dwell  longer  on  this  curious  part  of  the  lecture,  espe- 
cially where  it  treats  of  the  combinntion,  by  means  of  nerves  between 
aiiiOialed  and  what  may  be  dteined  inanimate  matter,  m  in  the  in- 
stancea  oi  bones,  shells,  teeth,  and  vlhvr  extru vascular  and  in.sensible 
substances,  which,  when  completed,  are  no  lunger  alterable  by  the 
aainal  Imetioiis. 

8ect*3«  Of  ike  tmmtauim  hetmtm  the  /uneHom  fif  wwiclw  md  tht 
Umftrotmrt  tmd  respiration  of  the  ontnMrf.— Hut  difecnt  pairtBof  aa 
animal  are  susoeptiUie  of  diffiefeni  degrees  of  tempenture,  is  a  fieu^t 
which  «*tan(l?  in  no  need  of  demonstration ;  and  it  is  equally  obvious 
that  Gvcrv  animal,  besides  bcinc:;  susceptible  of  the  extemsd  changes 
of  temperature,  posscbses  also  the  power  of  generating  heat  within 
itself.  This  last-mentioned  power  is  ascribed,  in  a  great  measure, 
to  respiration ;  and  this  opens  a  field  of  inquir)%  in  what  manner 
and  to  wfaat  teree  the  diffmnt  danes  of  animals  are  possessed  of 
that  fiicolty.  In  this  disqnisitum  wt  find,  among  oCfacr  interesting 
&ets»  a  curious  aocoimt  in  what  manner  hybernating  animals  are 
coaUed  to  subsist  several  montfaa  without  respiration* 

The  irritability  of  the  heart,  we  are  next  told,  is  inseparably  con- 
nected with  respiration,  and  the  blood  appears  to  be  the  medium  of 
conveying  heat  to  the  different  parts  of  the  body  ;  and  hence  it  is 
naturally  inferred,  that  the  changes  of  animal  temperature  in  the 
same  individual  are  always  connected  with,  and  proportionate  to,  the 
fdoatj  of  the  circulation.  After  death,  the  blood  of  an  animal  ia 
mesen&7  ooagnlated,  and  the  mnseles  are  nanaJly  oontrseted ;  but, 
fiom  some  observations  here  stated,  it  appears  that  the  final  con- 
tractioa  of  mnseka  is  not  inaeparable  firom  coagulation  of  the  blood 
within  them,  nor  of  a  change  in  the  reticular  membrane.  Lastly, 
it  is  asserted,  that  the  reiterated  inMux  of  blood  i?  not  essential  to 
muscular  imtabiiity ;  since  the  limbs  of  animals,  i^eparated  from  the 
body,  continue  for  a  long  time  afterwards  capable  of  contractions 
and  relaxations. 

Sect.  4.  Of  ike  tfpUeaiiM  of  ckemitiry  to  tkU  Mi(^.»Oor  lec. 
tarer  asserts,  under  this  head,  that  the  constituent  elements  of  both 
animal  and  vegetable  substances  are  not  separable  by  any  chemical 
process  hitherto  instituted,  in  such  a  manner  as  to  admit  of  a  syn- 

thetical  re -combination  :  and  he  mnintHins,  that,  until  such  a  re- 
coml)ination  cnn  be  etlV'ctcd,  nil  cheniicai  discussions  and  investiga- 
tions on  the  matter  of  muscles  are  not  hkeiy  to  atlord  any  conclusive 
illustration. 

Sect.  5.  FaeU  amd  eMptrimaUt  tenimg  to  support  end  Uhntrato  the 
jncoimg  mrgwmaitt, — ^We  meet  here  with  a  number  of  obeenrations 
00  the  heat  of  the  blood  and  viscera  of  animals  of  difierent  cUunes  • 
alflo  on  the  efiects  of  crimping  fish,  which  produces  not  only  a  sen- 
sible rigidity  or  contmotion,  but  also  an  increase  of  pporific  grarit}', 
in  the  mu?r1e>'.  Muscular  tibres  of  qiindnipeds,  hrin^-  immersed  in 
water  of  a  low  temperature,  ^ive  also  maniicst  proots  of  contractions 
occa^Auned  thereby.  In  the  heiit  of  100°,  the  muscles  of  cold-blooded 
animals,  and  at  1 10^  those  of  the  warm-blooded,  fall  into  the  con* 
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tractions  of  deatli.  The  latter  always  contain  more  red  particles  in 
their  substance  than  those  of  cold  blood,  and  are  sooner  deprived  oC 
tbesr  initabililyt  even  though  their  felative  tempentiue  be  prcicrvcd. 
It  appean,  elflo,  that  reipiratioii  in  the  fotmer  tribe  Is  more  eeeential 

to  life  than  In  t^e  latter. 

Various  experiments  ore  next  mentioned  on  the  substances  which 
accelt'fnte  the  cessation  of  irritability  in  miT^rles  when  applied  to 
their  naked  hbrils,  such  as  all  narcotic  vop:ctiiblet?,  poif^on^,  muriate  of 
soda,  the  bile  of  animiiis,  i^c.  Disciiari^cs  of  elcctiicity,  passed 
through  muscles,  destroy  their  irritability,  but  leave  them  apparently 
inflated  with  small  bubbles  of  gas,  owin^,  peibapi,  to  tome  oombi* 
nation  whldk  decompoaes  water.  Workmen  who  are  expoaed  to  the 
oontai!t  of  white  lead,  nitric  acid,  or  quielnilver,  frequently  expe- 
rience local  apaama  or  partial  paky. 

Lastly,  some  arguments  are  adduced  which  prove  that  a  smaller 
quantity  of  hlood  flows  throiicrh  a  muscle  in  the  state  of  contraction 
than  during  its  4uiescent  state  ;  that  when  muscles  are  vicprously 
roiitracted,  their  sensibility  to  pain  is  nearly  destroyed  ;  and  that  the 
human  muscles  cure  susceptible  ui  cuiibideruble  cluinges,  from  extra- 
ordinary impreaaiona  on  tiie  mind*  anch  as  grief,  fear,  unoommon 
attention,  mental  derangement,  &e. ;  in  all  whiefa  caaea  unoommon 
muscular  exertions  have  been  observed,  which  could  not  have  been 
affected  without  the  operation  of  those  atimuianta. 

Sect.  6. — This  section  contains  some  conclusive  remarks,  chiefly 
on  the  effects  of  stimuli  on  the  muscle?,  n<*  thry  are  distinguished 
into  voluntan',  involuntary,  and  mixed.  For  the  classification  of 
these  agents  here  stated,  we  must  refer  the  curious  physiologl^t  to 
the  paper  itsell ;  having  already,  perhaps,  trespassed  too  £ELr  upon 
the  time  that  can  weU  be  spared  mr  the  abetract  of  thia  lecture. 

Esperments  for  uMtetHdmn^  kmo  far  Telescopes  wUl  enable  ua  to 
determine  veiy  smalt  Angles,  and  to  distinguish  the  real  from  the 
spurious  Diameters  of  celestial  and  terrestrial  Olgects :  with  an 
Application  of  the  Result  of  fhrsp  Experiments  to  a  Series  of  Ob" 

serrations  on  the  Nature  and  Magnitude  of  Mr.  Harding's  fa  frit,'  r/?>- 
covered  Star.  By  Willinm  Herschel,  LL.D.  FM,S,  Head  De- 
cember 6,  1804.    IP/ui.  Trans.  1805, 31.] 

Dr.  Herschel  commences  his  paper  by  Ming,  that,  being  desiroua 
of  ascertaining-  the  mncrnitude  of  the  moving  celestial  body  lately  dia* 
covered  by  Mr.  Hard  in l:;,  and  intending,  for  that  purpo«e,  to  make 
use  of  a  ten-feet  reflector,  it  appeared  to  lum  a  desideratum  highly 
worthy  ol  investigation,  to  determine  how  small  a  diameter  of  an 
object  might  be  aeen  with  that  instrument.  He  had,  he  suyji,  m 
April  1774,  determined  a  nmilar  question  relating  to  tibe  natural 
eye ;  and  found  that  a  square  area  could  not  be  distinguiafaed  from 
an  equal  circuhir  one  till  the  diameter  of  the  latter  came  to  subtend 
an  angle  of  2'  17" ;  but,  as  he  did  not  think  it  right  to  apply  the 
same  conciusionB  to  a  tdcbcopic  view  of  an  object,  he,  in  onfor  to 
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determine  the  lirst-meatiuncd  quc^-tion,  made  u  senet  oi  «X|)enmeatsw 
of  which  the  followiner  is  a  sumrnarv'  account. 

Dr.  Henchei's  hrst  experimeat  wws  made  upou  the  heads  of  pins, 
the  «ae  ui  the  lugwt  of  whidi  wis  *]375,  tad  that  of  the  smallest 
of  aaioch.  Thete  piM  were  pboedtt  the  diataace  of  8407*85 
inchea  fiom  the  centre  of  the  object-mirror  of  the  aiitbor*a  tCDpleel 
telescope  ;  the  focal  length  of  the  minor  of  which,  on  Aietnnia,  la 
.119  64  inches,  but  on  the  objects  above  mentioned  125*9. 

Dr.  Her?chel  soon  found  that  none  hut  the  «m;ille-t  of  those  objects 
could,  Rt  the  distance  at  which  they  were  placed,  be  ufanv  u>c  ;  and 
that  an  object  of  that  size,  namely,  (H'25  of  an  inch,  may  be  eat-Uy 
aeen,  in  \ua  telescope,  to  be  a  round  body  when  the  inagnitied  angle 
under  whicfa  it  appaaia  ia  S'  18"*9»  and  that  with  a  high  power  a 
pnt  of  it,  aobteiii&ng  an  angle  of  0"*364,  may  be  oonTtnie&tly  per- 
ceived. 

In  the  second  experiment.  Dr.  Uerschel  made  use  of  globules  of 

«€aling-wax.  'rhe**e  jrlobules  were  of  different  sizes,  from  04 GG  to 
00763  :  and  the  result  of  the  experiment  \va>,  that,  with  a  clobule 
so  ^mall  ab  (X>763  of  an  inch  of  a  tuljstanre  not  retlectini^  much  li^^ht, 
the  magni£ed  angle  must  be  between  4  luul  o  tniiiutes  before  we  can 
perceive  it  to  be  roond.  But  it  abo  appears  that  a  telescope,  with 
a  lolBcient  power,  will  show  the  disc  of  a  ftdnt  object  when  the 
angle  it  aiiblenda,  at  the  naked  eye,  ia  no  more  than  0"*653. 

Hie  third  experiment  was  made  with  globules  of  silver,  fimned  by 
running  the  ends  of  very  tine  silver  wires  into  the  flame  of  a  candle. 
The  size  of  thes^c  globules  was  from  'OSD'jG  to  i)i)33C,  and  the  di- 
!*tance  of  these  objects  from  the  mirror  of  the  telescope  was  increased 
to  2370*5  inches.  By  this  experiment  it  was  found  that  the  telescope 
acted  very  well  with  a  hi^h  power,  and  would  ahow  an  object,  sub- 
tending  daly  (y'*484,  ao  large,  that  it  might  be  difided  into  quaiteia 
of  iti  diameter. 

The  fourth  experiment  waa  made  with  globules  of  pitch,  beea*  wax, 
and  brimstone.    From  the  two  fiiat-mentioned  substances,  no  satia- 

factory  inference  could  be  drawn  :  but  when  four  crlobules  of  brim- 
stone, the  sizes  of  which  were  00962,  '009125,  00475,  002375, 
were  viewed  with  a  |>uwer  of  522- 7  ,  the  three  hrst  appeared  round  ; 
the  fourth  wiis  invisible  till  a  dark  blue  paper  was  placed  a  few  inches 
behind  it.    The  angle  it  subtended  waa  0'''207. 

Hie  fifth  experiment  conaiated  in  obaerring  the  globulea  of  aealing- 
wax  and  thoae  of  ailirer  at  a  diatance  still  greater,  namely,  9620*4 
inchea,  with  a  power  of  502 :  the  smallest  globules  of  the  former 
eobstancc  were  invisible  at  that  distance ;  but  all  the  silver  globules 
except  the  smallest  (which,  having  met  with  an  accident,  could  not 
be  examined,)  appeared  round. 

T\\e  sixth  experiment  was  made  by  fixing  frome  of  the  silver  glo- 
bides  on  a  post,  and  illuminating  them,  by  holding  a  lantern  against 
them :  with  a  power  of  they  were  all  acen  perfictly  well,  but 
the  light  thrown  on  them  was  not'  sufficient  to  allow  of  making  an- 
gular experimentt  upon  them. 
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r>r  Hrr«rhel  then,  in  order  to  investie^ate  the  caua<*s  of  the  spu- 
rious (liaint  U  r*  of  celestial  objects,  relates  aome  ul^r^ations  iimiie 
upon  aereral  of  the  fixed  stars,  from  which  he  deduces  the  foUowing 
luTcfCiion 

1.  Thsk  the  spuriooi  dnmeten  of  the  ttan  tie  Inger  than  the 
ml  ones,  whkh  are  too  imall  to  be  leen. 

2.  That  the  qmrioos  diaiiietera  are  of  different  sizes ;  but  that, 
under  the  Hune  dieuiiuliiicet,  their  dirneneiona  ens  of  »  pennenent 
nature. 

3.  That  the  spuri(  u<»  diameters  are  diftcrently  coloured,  and  that 
thos^c  colours  are  permanent  when  circumstances  are  the  sauie. 

4.  I'hat  these  diametert  are  propc^ooaUy  lestened  by  increeaiiig 
tlie  magnifying  power^  end  incremie  when  tlie  power  ia  lowered. 

5.  That  the  abofe*inentioned  increaae  and  decrcMe  is  not  invenely 
M  the  increaae  and  decrease  ol  the  magnifying  power>  but  in  a  much 
less  ratio. 

C.  That  the  innirnifying  power  acts  unequally  on  ^^purious  diame- 
ters of  ditferent  magnitttdes;  less  on  the  large  diameters,  and  more 
on  the  sraall  one?. 

7.  That  when  the  aperture  ul  liie  tclesco|K:  it>  lessened,  it  occa- 
sions an  increase  of  the  spariona  dismeterB ;  and  when  increased, 
rednoes  them. 

8.  That  this  increase  and  decrease  is  not  proportional  to  the  dia- 
meters of  the  stars,  but  that  an  alteration  in  the  apertoie  of  the  te- 
lescope acts  more  upon  small  spurious  diameters  and  less  upon  iaige 

ones. 

9.  Hint  stars  whlrli  arr  extremely  small  lose  their  spurious  dia« 
meters',  ;uid  )>'  <  ume  nebulous. 

10.  l  iiat  luany  causes  will  inilueuce  tlie  apparent  tliaineter  of  the 
spurious  discs  of  the  stars ;  but  that,  with  a  ]iroper  regard  to  those 
causes,  the  oonduaton  already  drawn,  that  under  the  same  cifcum- 
stances  their  dimensions  are  permanent,  still  remains  good. 

A  number  of  experiments  then  succeed  on  the  spurious  diameters 
of  terrestrial  objects.  'Hie  first  i?erie?  of  these  were  made  by  means 
of  tlie  silver  p'lobule**  already  mentioned.  'I'hi'  iiifrrrnre**  drawn  from 
them  are  similar  to  tliose  drawn  from  tin  (ibs>er\ations  uf  ceK-^tial 
object?,  excejit  that  the  spurious  discs  of  terrestrial  objects,  contrary 
to  what  ha])iiens  with  celestial  ones,  arc  smaller  than  the  real  discs, 
and  that  they  arc  apt  to  be  kist  for  want  of  proper  illumination,  but 
do  not  on  that  account  change  their  magnitude. 

Similar  experim^ts  were  made  with  drops  of  quicksilver,  tlie  re- 
sults of  which  differed  so  little  from  those  of  the  experiments  with 
globules  of  silver,  as  not  to  require  ;niv  Airtber  des^cription  of  them. 

After  two  preparatory  cxperinienti*.  one  with  black  and  white 
circles,  %vhich  showed  that  no  material  detu  ption  can  take  jjlace  in 
estimating  by  such  circles,  on  account  of  their  colour,  and  anotlier, 
which  showed  that  no  difference  in  the  apparent  size  of  the  globules 
was  produced  by  a  different  mode  of  illuminating  them  in  the  micro- 
scope. Dr.  Herschel  proceeded  to  meaaure  the  spurious  disc  of  one 
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of  the  globules.  For  this  purpose,  he  viewed  it  with  apertures  of 
different  dimensions  and  of  different  kinds.  Some  of  them  being  of 
the  u«ual  nnmilar  opening  or  outside  rim,  from  6*5  to  8*8  inches, 
which  reflected  less  than  half  the  light  of  the  mirror,  produced  a  spu- 
rious disc  less  than  '18  in  rlijuneter;  ^vhlle  the  whole  litrht  of  the 
mirror  gave  a  di&c  uf  '^1  :  iie  iLjiikb  it  fair  to  coaciude,  titiat  it  is  not 
the  quantity  of  light,  but  the  part  of  the  mimr  from  which  it  i»  re- 
flected, tiiat  we  are  to  look  upon  as  the  eanae  of  the  magnitude  of 
tiie  apurious  discs  of  objects  $  and  this,  he  says,  pointi  out  an  im* 
prored  method  of  putting  any  terrestrial  disc,  that  we  eiupect  to  be 
spurious,  to  the  tef^t :  for  the  inside  rays  of  a  mirror  will  increase  the 
diameter  of  those  discs ;  but  the  outside  rays  alone  will  liavc  a  cheater 
etlect  in  reducing  it,  than  when  the  inside  rays  are  left  to  join  with 
them. 

Dr.  Herschel  then  placed  two  other  ^bules  at  a  small  distance 
from  each  other,  without  hsmg  prerioiidy  measured  either  their 
aiae  or  the  distanoe  between  them.  Upon  viewing  them  with  a  power 
of  522*7,  they  appeared  in  tiie  shape  of  half-moons;  he  estimated  the 

vacancy  between  the  cusps  to  be  one  lourth  the  diameter  of  the 

largest;  and  found  afterward?,  on  moR«uring'  the  diameters  and  di- 
stance, that  his  estimation  did  not  differ  f^th  of  an  incii  from  the 
truth.  In  a  second  experiment  the  difference  between  the  real  and 
the  estimated  distance  was  still  les^. 

In  order  to  ascertain  whether  these  half-moons  were  real  or  spu- 
rious. Dr.  Herschel  viewed  tbgm  first  with  the  inside  rays  of  the 
mimir,  then  with  the  outside  imys,  and  lastly,  with  the  whole  mirror 
Upen,  but  no  alteration  in  the  distance  of  the  lunes  could  be  per- 
cdiFed.  He  then  divided  the  aperture  of  the  mirror  into  two  parts, 
one  from  0  to  4*4  inche?,  the  other  from  4'4  to  8  S  ;  and  found,  on 
measuring  the  J^purious  diameter  of  a  globule,  tluit  with  the  inside 
ravs  it  was  '40  ;  with  the  whole  mirror  open  it  was  31 ;  and  with 
the  outside  rays  it  was  '22. 

From  tills,  he  says,  we  may  conclude,  that  tlie  diameters  given  by 
the  inside  rays,  by  all  tiie  minor  open,  and  by  the  outside  lays,  are 
in  an  arithmetical  progression ;  and  that  the  inside  rays  will  nearly 
double  the  diameter  given  by  the  outnde. 

a  Lyrte  being  then  examined  in  the  same  manner,  its  spurious  disc 
was  found  to  be  ?mnll  with  the  outside  rays  *,  with  the  whole  minor 
open  it  was  larger;  and  with  the  inside  rays  it  was  largest. 

The  double  star  a  Gemiiioruiu  was  then  viewed  with  a  power  of 
410'5  ;  with  the  outside  rays  they  appeared  unequal,  and  1^  diameter 
of  the  largest  asunder ;  with  the  whole  mirror  open  they  were  more 
ynffi|^i,  end  1}  diameter  of  the  kigest  asunder;  with  the  inside 
nys  they  were  very  unequal,  and  1|  oif  the  largest  asunder. 

The  foregoing  experiments  show,  the  author  says,  that  if  it  had 
not  been  known  that  the  apparent  dishes  of  the  stars  were  spurious, 
the  application  of  the  improved  criterion  of  the  a[)erturc  w  ould  have 
discovered  them  to  be  so :  and  that,  consequently,  the  same  improve* 
meat  is  perfectly  applicable  to  celefctial  objects. 
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Dr.  Htr'*chel,  having  made  these  preiimioary  experiment^,  pro- 
teed  Uj  apply  them  to  investigate  the  nRture  and  nia^utude  of  the 
»tar  lately  diftcoYered  by  Mr.  l-iarding.  A  regular  series  of  ub»er- 
Tilioiit  oa  this  0lir  are  detailed,  begiimi^ 

and  ending  on  tlie  lltli  of  October.   Of  tfaeae  we  mwt  neoeaMnlf 

otHifine  oarselves  to  mention  merely  the  genefal  leaolt  with  the  con- 
dnnona  deduct  hy  the  author  from  the  whole  ol  the  inftatigafion 

Thete  concluBiona  are  as  follows : — 

1.  A  ten-feet  reflector  will  show  the  ppiinous  or  real  di*>cs  of  ce- 
le!»t!nl  and  terrefitriai  objects,  \i'heQ  tlieir  duimetcr  if  one  fourth  of  a 
bccood ;  and  in  favourable  circumstances  that  diameter  may  be  di- 
vided, by  estimation,  into  two  or  three  part£. 

2.  A  disc  of  the  above  diameter^  whetiier  spurioos  or  real*  to  be 
seen  as  a  round  well-defined  body,  requires  a  nagnilyiQg  power  of 
500  or  €00,  and  must  be  sufficiently  bright  to  bear  that  power. 

3.  A  real  disc  of  hslf  a  second  in  diameter  will  be  so  magnified 
by  the  above-mentioned  power,  that  it  may  be  cnsily  distinguished 
from  a  spurious  one  of  equal  size,  the  latter  not  being  affected  by 
mafrnifving"  power  in  the  same  pruportion  as  the  former. 

4.  ihe  different  properties  of  the  inside  ami  outside  ray:i  of  a 
mirror,  with  regard  to  the  appearance  of  a  disc,  will  show  whether 
it  is  resl  or  spuiioos,  provided  its  diameter  is  more  then  one*foufth 
of  a  second. 

6.  When  discs,  either  spurious  or  real,  are  less  than  one  fourth  of 
a  second  in  diameter,  they  cannot  be  distinguished  from  each  other, 
))ecnu«e  the  maimifying  power  is  not  sufficient  to  make  them  appear 
round  and  well  defined. 

6.  The  siuiit;  kind  uf  exjKTiments  are  ;qtplic  ;d>le  to  telescopes  of 
different  aurUs  and  sizes,  but  vviil  give  a  dillercnl  result  for  the  quan- 
tity heie  stated  at  one  fourth  of  a  second,  being  more  when  the  in- 
strument is      perfect,  and  less  when  it  is  more  so. 

The  general  results  of  Dr.  Heiichers  observations  on  Mr.  Harding** 
newly  discovered  celestial  body,  to  which  the  name  of  Juno  has  bMo 
given,  arc, — 

1.  That  it  is  in  r%iry  it  ^j  cct  siuiilar  to  those  di-^covered  by 
Mr.  Piazzi  and  Dr.  Oibers,  so  tiiat  C  eres,  Pallas,  and  Juno,  are  cer<> 
tuiuly  three  individuals  of  the  same  species. 

2.  Tliat  these  bodies  (the  last  uf  which  appears  to  be  the  smallest,) 
are  incomparably  smaller  than  any  of  the  planets ;  Ibr  ateleseope  that 
will  show  a  diameter  of  <me  fourth  of  a  second,  will  not  determine 
whether  their  discs  are  real  or  spurious,  although  a  power  of  nune 
than  600  has  been  applied  to  each  of  them. 

3.  Tliat  the  criterion  of  the  npertnresof  the  mirror  has,  on  account 
of  the  smailness  of  the  object,  been  Lciuallv  unsuccessful ;  every  me- 
thod that  has  been  tried  only  proving  tiiclr  rcsL  nibhijicc  to  bmaii  stars. 

4.  That  the  definition  of  the  term  a&tcruid.  luruierly  given  by 
Dr.  Herschil,  will  equally  express  the  nature  of  Juno,  which,  on  ac> 
count  of  its  nmilar  situation  between  Mars  and  Jupiter,  and  its  de- 
parture from  the  general  condition  of  planets,  by  the  smailness  of  its 
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di?c,  and  the  great  inclination  and  eccentricity  of  its  orbit»  may  ako 
be  considered  as  a  true  asteroid. 

Dr.  Herschel  concludes  by  oIjscp.  inp,  that  the  specific  diiierence 
between  planets  and  asteroids  appears  now,  by  the  addition  of  a  third 
individual  of  the  latter  species,  to  be  more  fully  established ;  and  that 
dreiDiiatuiee*  he  tliiiike,  liaa  added  more  to  the  ornament  of  our 
system,  than  the  discovery  of  another  phmet  could  have  done. 

Am  E$$ay  on  the  Cohewm  of  Fhddi,  By  Thomas  Yonng,  AT  J).  For» 
See.         Read  December  20, 1804.  IPhii,  Thau.  1803,  ji.  65.] 

Dr.  Young's  principal  objects  in  this  paper  are  to  reduce  the  phe- 
nomena of  the  capillary  action  of  fluids  to  the  general  law  of  an 
equable  tension  of  their  sur&ees ;  to  investigate  the  properties  of  the 
eurves  resnltin(^  from  this  law ;  to  determine  the  magnitude  of  the 
apparent  adhesion  of  solids  to  fluids,  and  the  cohesion  of  moistened 
solids ;  and  to  show  in  what  manner  the  law  itself  is  probably  de* 
nved  from  the  Amdamental  properties  of  mattrr. 

Dr.  VounL;  observes,  that  a  tiuid  which  is  not  capable  of  wetting 
a  iriven  solid,  forms  with  it  an  aiiijle  of  cuut4ict  which  is  constant  in 
all  cinnmistances ;  that  the  curvature  of  the  surface  of  u  liuid,  or  the 
sum  of  the  curvatures,  where  the  curvature  is  double,  is  always  pro- 
portional to  the  elevation  or  depression  with  respect  to  the  general 
sof&ce,  and  that  the  curve  itself  admits,  in  all  cases,  an  approximate 
delineation  by  mechanical  means,  but  is  not  always  capable  of  being 
Misily  subjected  to  calculation.  When,  however,  the  cun  nture  is 
simple,  the  direction  of  the  snrfuce,  at  any  given  height  ntimits  a 
correct  (Icterminntion,  Hence  tiie  elevation  of  a  fluid  in  contact  w  ith 
a  givfo  -iirface,  -whether  vertical,  horizontal,  or  inclined.  i>  deduced 
from  ita  ascent  between  piuteii,  or  hi  a  tube,  of  the  same  ijubstaiice ; 
and  tiie  result  is  shown  to  agree  with  experiments.  Thus,  taking 
of  an  inch  for  the  diameter  of  a  tube,  in  which  water  rises  to 
the  height  of  an  inch,  it  is  inferred  that  tlie  apparent  adhesion  of 
water,  to  a  square  inch  of  any  horizontal  surface  capable  of  being 
wetted  by  it,  mu^t  be  50^  grains,  which  is  only  b;ilf  a  ^ain  more 
than  the  result  ol  Tavlnr's  experiments,  'llie  adiicsion  of  idcohol, 
and  of  sulphuric  acid,  as  measured  by  Achard,  are  also  found  to 
agree  with  the  ascent  of  those  tiuids  in  capillary  tubes.  Lord  Charles 
Cavendish's  taUe  of  the  depression  of  mercury  in  barometer  tubes, 
is  compared  with  the  same  principles  by  means  of  diagrams  con- 
stmcted  for  each  particular  case ;  and  tiie  apparent  adhesion  of  the 
sorfiioe  of  mercury  to  glass,  as  well  as  the  depth  of  a  portion  of  mer* 
cury  spread  on  a  plate  of  glass,  is  deduced  from  these  measures,  and 
is  shown  to  agree  with  experiments.  The  observations  of  Morveau, 
on  the  attraction  of  the  different  metals  to  mercury,  are  also  dis- 
cussed ;  and  mmc  remarks  are  made  on  the  magnitude  of  drops  of 
various  substances. 

The  hydrostatic  actions  of  these  elevations  and  depresdons  of 
fluids  are  such  as  to  aflbrd  a  ready  explanation  of  the  attractions 
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and  rf  p!il«jon«  of  floating  Inxlies  :  these  attractions  are  found  U>  viiry 
ultiroateiy  in  the  inverse  ratio  of  the  square  of  the  (iiatanrea ;  and 
they  appear  to  be  the  same  as  are  found  to  cause  an  apparent  co- 
hf  iinn  anr  nmiir  m  nvitwf^ :  tfw  mae- 

nitiideol  tliiioolienoot  MmuMiiuid,  mapaftieabrcaaeby  MorrgMO, 
bdog  fiNmdto  •gmivitfi  the  cmkniitinw  of  cfefcoif  ciipilluy 
action. 

Tlie  attraction  of  a  drop  of  a  fluid  toward?  the  line  of  contact  of 
two  ytlates  of  glass,  which  found  by  Hawkef»}^e  to  vary  nearly 
in  the  inverse  ratio  of  the  square  of  the  distance  of  the  plate?:,  was 
suppoecd  by  Newton  to  indicate  an  immediate  cohesive  force,  varymg 
in  the  simple  inyerse  ratio.  But  Dr.  Yoone  has  abown  that  the  fim- 
d«ment>l  law  of  the  equable  taueon  of  w  emtee  k  entlicifflit  to 
o^dein  thb  phenomenon,  and  to  remove  the  apparent  tmgnlaiiQr 
in  the  lawt  oif  cohesive  forces. 

The  equable  tension  of  the  surface  is  shown  to  be  a  consequence 
which  mav  he  mathomntirrillr  de<!iiced  from  the  existence  of  a  stable 
oquilibriuni  h*  tu  i  (  ri  thi  lorrt  -  ut  repulsion  and  of  cohesion,  which  is 
a  uccc*-ar\-  cuaditiun  of  liquidity,  as  the  repulsive  force  always  varies 
more  raj^idly  than  the  coheuve  force,  i  he  mutual  attractions  of 
aolidi  enid  fluide  are  then  oonndercd ;  and  Dr.  Young  agrees  widi 
Clalniit»  elthongh  upon  different  gromidak  in  affiming  that  a  Md 
will  be  elevated  when  in  oontaet  with  any  eolid  of  more  tlian  half  its 
attractive  denaity.  Hie  tension  of  the  wwyM*  surfttoes  of  a  solid 
and  a  fluid,  or  of  two  continuous  fluids,  is  supposed  to  be  proportional 
to  the  difference  of  the  attractive  densities  ;  and  tliis  ?iipp<>«it!OTi  is 
conhrmed  by  some  ob9er\ttti()n8,  with  which  the  paper  is  condudedi 
on  the  phenomena  of  ody  substances  lioatmg  on  water. 

Concerning  the  State  in  which  the  true  Sap  of  Trees  is  deposited  during 
Winter,  In  a  Letter  from  Thomas  Andrew  Knight,  Esq,  to  the 
Right  Hm,  Sir  Joseph  Banks,  Bsrf.  KM,  FJtM.  Read  Janimry 
24,  1805.    iPkU,  rrtmt.  1805,  p.  88.] 

'I'liis  paper  may  be  cuiiMdcred  as  a  continuation  of  Mr.  Knight's 
ioriiicr  communications  respecting  the  mutiun  of  tlic  sap  in  trees. 
Du  Hamel,  and  other  subsequent  naturalists,  have  shown  that  trees 
eontain  two  kinds  of  sap ;  and  the  chief  purpose  of  Mr.  Knight's 
piq>er  is  to  prove  that  one  of  them  (called  by  Du  Hamel  Me  propre, 
and  by  Mr.  Knight  the  true  sap,)  is  genersted  in  the  leaf ;  and  that 
this  fluid,  in  an  inspissated  state,  or  some  concrete  substance  depo- 
sited by  it,  exists  during  the  winter  in  tlie  alburnum,  from  which 
substance,  dissolved  in  the  ascciidiiiu;  aqiunus  sap,  is  derived  the 
mailer  which  enter?  into  the  compuMUua  ut  the  new  leaves  in  the 
spring.  I'o  the  above-mentioned  deposition,  Mr.  Knight  attributes 
^e  well-known  superiority  of  winter-felled  wood,  whidi  superiority 
h»  generally  been  supposed  owing  merely  to  the  abeenee  of  the  sap 
at  that  season. 

Du  Hsmel  has  reaarkcdi  that  trees  perspire  more  when  the  leaves 
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are  full  grown,  and  when  the  annual  phoots  have  ceased  to  elongate, 
than  at  any  earlier  i)en(>d.  This  energy'  in  the  powers  of  vegetation 
inn^t  certainly.  Mr.  Knight  tiiiijk.^,  he  employed  in  some  very  im- 
portant operation,  lie  hii&  observed  that  the  produce  of  his  meadows 
hmM  been  greatly  inemsed  when  the  herbage  of  the  preceding  year 
had  been  left  till  the  end  of  autumn,  on  ground  that  bad  been  mowed 
early  in  the  aummer ;  from  which  he  haa  been  led  to  imagine,  that 
leaves  are  employed  during  the  latter  part  of  the  summer  in  the  pre- 
paration  of  matter  calculated  to  afford  food  to  the  buds  and  bloaaoma 
of  the  succeed  in  2"  "Spring. 

In  order  to  determine  whether  tlie  forecroinG^  o])mKms  were  well 
founded  or  not.  Mr.  Knight  made  the  foliowiiig  experiments. 

Having  made  incisions  in  tlic  trunks  of  sycamore  and  bircii- trees 
(aome  of  tbeae  incisiona  being  cloae  to  the  ground,  others  al  the  ele- 
vatkm  of  seven  feet),  be  Ibund  that  the  sap  obtained  from  the  syca- 
moie  close  to  the  ground,  was  of  tlie  specific  gravity  of  1*004,  while 
that  obtained  at  the  height  of  seven  feet  had  a  specific  granty  of  1  '008. 
The  sap  of  the  birch  wa?  somewhat  lighter  ;  hut  the  increajse  of  spe- 
cific gravity,  at  dilFercnt  elevations,  was  comparatively  the  same,  llie 
sap  of  both  these  tree**,  when  extracted  near  the  ground,  was  almost 
void  of  taste  ;  but  wiien  obtained  at  a  greater  height,  it  was  sensibly 
sweet.  In  one  instance  it  was  extracted  from  the  sycamore -tree  at 
the  height  of  twelve  feet;  it  was  then  very  sweet,  and  its  spedfie 
gravity  was  1*013. 

Mr.  Knight  then  made  an  experiment  to  compare  the  sap  obtained 
from  a  recent  incision  with  that  obtained  from  an  old  one.  He  found 
that  the  sap  from  an  old  incision  wa«  reduced  in  specific  gravity  to 
1*002,  while  that  from  the  recent  incision  contmued  at  1*004,  as 
before.  These  mcisioos  were  made  in  a  sycamore-tree,  and  were 
close  to  the  ground. 

Some  observations  then  fellow  on  the  variation  in  the  specific  gra^ 
vity  of  the  alburnum  at  dififerent  seasons.  After  taking  every  pre- 
eanticm  to  avoid  error,  the  author  found  Ibe  specific  gravity  of  winter- 
felled  oak  to  be  0*679.  and  that  of  summer-felled  oak  to  be  0*609« 
after  they  had  both  been  immersed  five  minutes  in  water.  'Hiis  dif- 
ference appearing  to  Mr.  Knight  ver}*  considerable,  he  re])eated  the 
expeninLTit  several  times,  but  found  no  reason  to  suspect  nny  error 
in  it .  <'uid  ajHjn  measuring  pieces  of  both  kinds  of  w^ood,  winch  were 
equal  in  weight,  it  appeared  that  the  winter-felled  pieces  were  much 
las  tliaa  the  otben.  The  more  recently  formed  layers  of  winter- 
felled  wood  had  a  speeifie  gravity  of  0*583 ;  that  of  the  summer-felled 
wood  was  only  0'538.  In  another  experiment  the  fermer  was  0*588, 
the  latter  0*534. 

On  pouring  boiling  water  on  equal  quantities  of  Mimmer-  and  of 
wmter-felled  wood,  it  appeared  that  t)u  latter  coininuriicated  a  much 
deeper  colour  to  the  water  than  the  former;  it  alto  riu^^ed  the  ^pe- 
ci^c  g^ravity  of  tiie  water  to  i  002 ;  liie  specilic  gravity  ul  tiie  uUicr 
mfusion  waa  1*001. 

Mr.  Knight  thought  be  bad  reaaon  to  believe  that  the  matter  de- 
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posited  in  tlie  alburnum  sometimes  remains  unemi)loyecl  durinir  se- 
veral s«ucrossivp  years ;  he  tlierefore  cut  off,  in  the  winter,  ail  tlie 
hrauches  ui  a  lurge  and  very  old  }>car-tree.  at  a  small  distance  from 
the  trunk,  and  pared  off,  at  the  same  time,  aU  the  lifeless  external 
buk.  No  marks  of  vegetation  apjieared  tOl  the  beginmiig  of  July 
foUowtng,  when  nnmennis  buds  and  leaves,  of  large  size*  appeared ; 
and  in  autumn  every  part  was  covered  with  veiy  vigorous  sboola. 
The  number  of  leaves  appeared  to  Mr.  Knight  to  exceed  very  mudi 
the  whole  of  thogc  the  tree  hnd  home  in  the  three  preceding  years. 

Mr.  Knij^ht  says  that  he  has  rejjeated,  with  success,  the  experi- 
ments of  Bonnet  and  Du  Hamel.  and  tliat  he  is  in  jiossession  ot  many 
other  facts  which,  like  those  experinteat^,  tend  to  prove  that  seedling 
trees  depend,  at  fust,  entirely  on  the  nutriment  afforded  by  ihe  eo- 
tyledons :  and  that  they  are  greatly  injured,  and  often  killed,  by  being 
put  to  vegetate  in  rich  mould.  He  thinks  there  is  very  decisive  evi- 
dence thi^  bulbous  and  tuberous-rooted  plants  oontatn  wttiiin  them- 
selves the  matter  which  subsequently  composes  their  leaves  ;  abo  that 
it  a])j>f{a^  extremely  probable,  that  the  blossoms  of  trees  receive  tlieir 
nutrinuTit  trom  the  nll)urnum,  particularly  as  the  blossoms  of  many 
plants  precede  their  leaves. 

Mr.  Kuight  also  thinks  the  existence  of  a  vegetable  curcuhition, 
though  denied  by  many  eminent  naturalists,  must  be  admitted.  He 
wjfptMH  that  when  a  seed  is  placed  in  a  proper  situation  for  vege- 
tation, water  is  absorbed  by  the  cotyledons,  and  a  young  ladide  is 
emitted,  i  iiis  increases  in  leni^h,  by  the  addition  of  new  matter  to 
its  n]>ex.  not  by  any  i»;enenil  di^ten^ion  of  its  vc^seln  or  fibres;  which 
new  matter  n)>]»ears*.  from  tlie  ex]Kriiiu.iit:i  ol  iiinnet  and  Du  H;imel, 
to  descend  from  the  culylcdoas.  'i  lit  hnit  raotioii,  therefore,  ul  the 
iiuidb  is  downwards,  towards  the  point  of  the  root ;  and  the  vessels 
which  cnrr}'  those  fluids  are  similar  to  those  which  are  subsequently 
found  in  tlie  bark.  In  support  of  this  opinion,  he  mentions  some  ob* 
servations  he  has  made  on  the  progressive  cluinges  which  take  place 
in  the  radicle  of  the  hor^e-ehestuut.  Fnmi  these  it  Rp|jears.  that 
when  the  n>ot«  were  ron^'iderably  elonijated.  and  not  till  then.  al1)ur. 
noil-  tu])*--  were  Icrnu-d,  and  that  as  ^soon  as  these  tubt  s  hud  acquired 
a  sutiicieiit  dc  groe  of  tirmnc*^.  they  apjjcarcd  to  bcL-;!!!  their  office  of 
carrying  up  the  aqueous  tap ;  at  wliich  time,  and  nut  sooner,  the 
leaves  S(  tiie  pluniula  expanded.  When  the  leaf  has  attained  its 
proper  growth,  it  seems  to  ])eiform  precisely  tiie  office  of  the  coty- 
ledon, being  fed  hy  the  albumous  tubes  and  central  vessels ;  and  the 
true  sap  is  discharged  from  the  leat*.  as  it  was  previously  from  the 
cotyledon,  into  the  vessels  of  the  bark.  Here  one  part  of  it  produces 
the  new  lay^  r  f  f  wood  (or  new  cpidrnnis  when  that  is  to  be  formed), 
and  the  remuming  part  enters  the  pores  of  the  wood  already  formed, 
and  mixes  with  tlie  ascending  aqueous  sap. 

The  author  thinks  it  probable  that  the  true  sap  undergoes  a  cou- 
sidciable  change  on  its  mixture  with  the  ascending  aqueous  sap,  as 
in  the  sycamore ;  it  was  found  to  become  more  sensibly  sweet  in  its 
progress  in  the  root,  in  the  spring,  although  he  could  never  detect 
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the  slighteit  degree  of  sweetness  in  decoctions  of  the  wood  in  winter. 
He  therefore  is  inclined  to  believe,  that  the  saccharine  matter  is  ge- 
nerated by  a  i)ruccss  similar  to  th;it  of  the  germinntion  of  seeds;  and 
that  the  s.ud  process  is  always  going  on  during  the  sprms;  and  sum- 
mer; but  that  towards  the  conclusion  of  tiie  summer,  the  trut  sup 
simply  accumulates  in  the  alburnum,  and  thus  addb  to  the  specihc 
gmvitj  of  winter-felled  wood,  and  ineieeeea  the  quantity  of  its  ex* 
tiactive  natter.  He  aays  alto,  that  he  has  some  reaaons  for  thinhmg 
that  tiie  true  sap  descends  through  the  alburnum,  as  well  as  througn 
the  baik;  and  that  he  has  been  informed,  that  if  the  bark  be  taken 
from  the  trunks  of  trees  in  the  fprincr,  and  such  trees  be  sufFert  d  to 
i^Tow  till  the  following  winter,  the  alburnum  acquires  a  great  degree 
Qt  hardne:5?  and  durability. 

Mr.  Knight  concludes  by  observing,  that  he  conceives  himself  to 
be  in  possession  of  facts,  which  prove  that  both  buds  and  roots  ori- 
ginate from  tbealbunioua  enbetanoe  of  plaata.  and  not,  aahe  hdievea 
ia  generally  snfipoaed,  Irom  the  bark, 

Om  the  Action  of  Platina  and  Meramf  tiptm  each  other*  J?y  Richard 
Chenevix,  Esq.  F.R.S.  MR  J. A,  &c.  Read  January  10.  1805. 
[PAtf.  Tran».  1803.  p.  104.] 

Mr.  Chenevix,  in  the  month  of  May  1803.  presented  to  the  Royal 
Society  a  paper*  which  was  printed  in  the  Philosophical  Transactions 
for  that  year,  respecting  the  natiixe  of  a  metallic  substance  which 
had  been  offered  to  tlie  public  as  a  new  simple  metal,  under  the  name 
of  Palladium.  In  that  paper  he  not  only  attempted  to  prove  that  the 
said  substance,  instead  of  being  a  simple  metal,  \vas  merely  a  com- 
pound of  platina  and  merr\iry,  but  he  also  described  certain  j  rocesses 
by  which  he  had  been  enabled  to  produce  it.  He  now  expresses  his 
luortiiication  to  learn  that  the  processes  he  there  recommended,  as 
the  least  likely  to  fail,  have  been  generally  unsuccessful ;  and  con* 
leases  he  has  reason  to  bcJieve  "  tlmt  tlie  nature  of  palladium  is  con* 
akkied  by  most  chemists  as  unascertained,  and  that  the  fixation  of 
mercury  by  platina  is  by  many  regarded  as  visionary." 

In  France,  he  say*,  the  compound  nature  of  palladium  lias  been 
more  generally  credited  ;  M.  Guyton,  who  was  appointed  by  the 
National  Institute  to  make  a  report  upon  Mr.  Chenevix's  experiments, 
having  repeated  some  of  them,  and  having  been  led  by  the  resuitfi  to 
the  same  general  conclusions  as  Mr.  Chooienx. 

Messre.  Foorcroy  and  Vauquelin  also  made  some  experiments 
upon  the  subject ;  but  as  about  this  time  a  new  metal  had  been  dis- 
covered in  crude  platina  by  Mons.  Dcscotils,  the  above-mentioned 
chenustB  were  led  to  suppose  it  probable  that  the  new  metal  was 
conrerncd  in  the  production  of  palladium  ;  and  hnully  declared,  as 
their  opinion,  that  the  substance  called  palladium  docs  not  contain 
mercury,  but  is  formed  of  platina  and  the  new  metal  of  M.  De&cotils. 
Mr.  Chenevix  adduces  several  arguments  to  show  that  this  opinion 
is  not  well  founded ;  and  in  the  latter  part  of  his  paper,  he  says,  that 
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in  order  to  ascertain  the  matter,  he  observed  the  methods  rernm- 
meiided  by  those  chcmiiBt£  for  obtaining  pure  platina,  but  did  not 
pereem  any  difeenoe  in  the  luility  with  whidi  dtlicr  loud  of 
tina  oombiiMd  with  meiciiiy. 

Mr.  Chenevix  tb«n  adverli  to  the  «speriin€nti  of  Mewi.  Rose  and 
Oehlen,  who  attempted  to  repeat  some  of  the  processes  described  by 
him  for  the  formation  of  {mlladium.  'Vhc  experiments  of  those  cren- 
tlemen  were  unsuccessful  ;  hnt  this,  Mr.  Cht'nevix  considers  as  not 
militating  aerainst  his  experiments,  as  he  siiows  that  the  ji recesses 
made  use  of  by  them,  thoup^h  meant  to  be  an  exact  imitation  of  his. 
were,  in  fact,  materially  didereut.  The  same  gentlemen,  Mr.  Che- 
neviz  says,  seem  to  q[tiestu>n  his  haviiig  fined  platina,  at  thej  ooiild 
not  aoeoeed,  although  they  expoeed  it  lo  a  heat,  the  degree  of  which 
Wedgwood's  pyrometer  ceaaed  to  mark.  Upon  this  Mr.  Chenerix 
remarks,  that  they  do  not  mention  their  having  made  use  of  any  flux; 
whereas  he  employed  borax  for  that  purpose.  He  then  describes,  at 
full  length,  the  method  used  by  him,  which  consis^U?  in  hllinp:  n  Hes- 
sian crucible  with  lamp-black  pressed  hard  togetlier,  iuid  placing  the 
platina,  surrounded  by  borcix,  in  the  centre  uf  the  lamp-black,  at  the 
bottom  of  which  there  is  previously  formed  a  cavity  to  receive  the 
platina  when  fosed. 

Mr.  Riditer  also  attempted  to  make  palladium  by  the  proccw 
which  Mr.  Chenevix  describei^  as  the  best  for  that  pmpoae,  bntfiedled. 
He  was,  however,  convinced  by  his  trials,  tliat  "  mercury  is  capable 
of  enterinc^  into  combination  With  platina,  SO  that  it  otanot  sfterwaids 

be  separiitcd  hv  fire." 

It  appcrtrs  al&u  timt  Mr.  Trorasdorff,  and  likewise  Mr.  Klaproth, 
have  made  some  fruitless  attempts  Lu  ubtaiu  palladium.  As  these 
gentlemen,  as  well  as  Memn.  Rose  and  Oehlen,  and  Mi*  Richter. 
seem  disappointed  at  their  want  of  sueoess,  Mr.  Chenevix  takes  oc- 
casion to  observe,  that  they  appear  to  have  placed  a  reliance  upon 
his  processes,  which  his  words  did  not  authorise;  and  says  that  his 
paper,  "  as  far  as  regards  palladium,  is  rather  a  narrative  of  fruitless 
attempt*,  than  a  dc^rrijjtinn  nf  an  infallible  process,  and  more  likely 
to  create  aversion  to  the  pursuit,  than  to  inspire  a  conhdence  of  sue- 
cess. 

I'he  compound  nature  of  palladium,  Mr.  Chenevix  thinks,  has  re- 
eeifed  some  support  from  the  galvanie  experiments  of  Mr.  Ritfev; 
who  Ibond  its  galvanic  properties  different  from  what  Ihey  ou^^  to 
be,  upon  the  supposition  of  its  being  a  simple  metal. 

As  a  further  excuse  for  the  failure  that  has  attended  the  repetition 
of  Ids  processes,  Mr.  Chenevix  mentions  that  Prof.  Lampadius,  a 
few  years  ago,  "  in  distillini^  some  suhstanct  s  that  contained  sulphur 
and  charcoiU.  olstaiued  a  ju  i  ulijir  li(|uid,  wluch  he  called  sulphur-al- 
cohol ;  and  Lliat,  after  mauy  fruitless  uttemptfi  to  procure  the  liquid 
a  second  time,  he  abandoned  his  reiesrehes.  Memis.  Clement  and 
Desonnes,  however,  some  time  alter  obtained  this  liquid*  but  wen 
equaUy  unsuccessful  in  their  numerous  attempts  to  produce  it  again. 
In  February  last,  Proletaor  lampadius  acddenttUy  disoomedt  and 
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has  publialied,  n  method  of  obtaining  the  nbove-mentioned  liquid. 

which  never  fail?. 

"  By  taking'  the  rcasoninej  on  this  subject  in  its  widest  exteiit, 
Mr.  C'hcncvix  thinks  we  shall  be  led  to  conclude,  that  metals  may 
exercise  an  artion  uj)on  each  other,  even  in  their  metallic  state,  ca- 
pable of  so  altering  some  of  their  principal  properties,  as  to  render 
the  pmeDce  ol  one  or  more  of  them  not  to  be  detected  by  the  usual 
methods.  In  this  is  contained  the  possihility  ol  a  compound  metal 
appearing  to  be  simple.  But  to  prove  this  propoeition  must  be  a 
work  of  great  time  and  perseverance,  and  can  only  he  done  by  con- 
sidering, singly  and  successively,  the  different  cases  which  it  con* 
tains,  and  by  instituting^  cxpe^!rnent^  upon  each." 

As  an  examj)Ie  of  the  foregin:iLr  position,  and  to  prove  that  mercury 
and  platina  act  upon  each  other  so  as  to  di^s-uise  tho  properties  of 
both,  Mr.  Chenevix  states,  that  when  a  solution  uf  greeu  sul])hate  of 
inm  is  poured  into  a  lolQtion  of  platina,  no  precipitate,  nor  any^  other 
sensible  change,  ensues ;  but  if  a  solution  of  silver,  or  of  mercury,  lie 
added,  a  copious  precipitate,  in  part  metallic,  takes  place.  He  has 
tried  to  produce  the  same  effect  with  other  metals  and  platina.  but 
has  not  ob«erved  anything'  similar.  From  this  he  thinks  it  fair  to 
conclude,  that  "whenever  a  solutinn  of  platina  is  precipirated,  in  a 
metallic  state,  by  a  solution  of  green  sulphate  of  iron,  oithf  r  -ilver  or 
mercury  is  present.  He  adds,  tliat  the  precipitation  of  a  mixed  so- 
lution of  platina  and  silver,  requires  no  furtlier  caution  than  to  free 
the  salt  of  platina,  as  much  as  possible,  from  muriatic  acid.*' 

Mr.  Chenevix  tiien  makes  some  observations,  which  cannot  well 
be  abridged,  on  the  precipitation  of  platina  by  mercury ;  but  which 
show  that  "  the  state  of  oxidizement  of  the  latter  metal,  as  well  as 
the  acid  in  which  it  is  di««olved,  produce  n  considerable  modification 
in  the  result."  It  then  occurred  to  him,  that  "  a  method  of  uniting 
platina  and  mercury,  without  the  inten'ention  of  any  ollu  r  metal, 
or  of  any  substance  except  the  solvents  of  these  metals,  might  he  ac- 
complished, as  in  the  case  of  silver  and  platina and  he  descrittes 
an  experiment,  which  shows  that  when  the  mercury  is  at  its  minimum 
of  oxidizement  in  nitric  acid,  the  addition  of  green  sulphate  of  iron 
is  superfluous.  But.  on  the  contrar}\  if  "  mercury  be  raised  to  its 
maximum  of  oxidizement  in  nitric  acid,  no  precipitation  occurs  till 
the  green  snlpliate  of  iron  is  added." 

Mr.  ('henevix  aUo  makes  a  variety  of  obsen'ations  res])ertinir  the 
complicuted  affinities  which  take  place  when  the  muriates  of  the 
above  metals  are  employed,  i  hesc  wc  shall  pR«s  over,  and  proceed 
to  notice  those  experiments  wluch  form  the  pi i[)al  object  of  this 
paper.  From  the  first  experiment  it  appears,  that  if  a  solution  of 
highly  oxidized  nitrate  of  mercury  is  poured  into  a  mixed  solution  of 
platina  and  green  sulphate  of  iron,  a  muriate  of  mercury  is  formed, 
and  also  a  metallic  precipitate ;  the  former  is  retained  in  solution; 
the  latter  weighs  more  than  the  orij^inal  quantity  of  platina.  even 
after  nitric  acid  ha«*  heen  huiled  repeatedly,  and  in  larije  quanti- 
ties, ujion  it.    By  exposure  to  heat,  he  acknowledges  that  little  more. 
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in  general,  in  left,  llinn  the  origiuui  weigUt  of  Uie  platina ;  ami  ad- 
mits tiiat  even  a  diniiiialaoii  of  weight  may  be  toaMtiinei  obeemd* 
Before  the  precipitate  has  been  eaqpoiwd  to  heat»  it  may  be  diMolved 
in  nitro-mnriatic  acid  more  easily  than  platina  itself. 

The  second  experiment  is  to  show  that  when  a  mixed  eolotion  of 
platina  and  mercury  is  prcci[)itated  by  metallic  iron,  a  precipitate 
renrlv  equal  tn  the  sum  of  the  two  former  metals  is  p!"enerally  ob- 
tained, the  ])i(>perties  of  which  appear  to  he  ftimilir  to  those  of  the 
precipitate  obtained  in  the  hrst  exjn  rimcnt. 

We  learn,  from  the  third  experiment,  that  when  an  amalgam  of 
platina,  formed  by  means  of  the  ammoniaeal  muriate  of  that  metal, 
according  to  the  method  of  Coont  Muasin  Pushkin,  is  exposed  to 
heat,  a  metallio  powder  remains,  which  is  sohibk  in  nitro-muriatic 
acid,  and  affbids  a  copious  precipitate  by  meaaa  of  green  sulphatie  of 
iron 

The  fourth  experiment  .'^tatcs,  that  if  sulphur  is  added  to  the  in- 
grredients  used  in  the  formation  of  the  above-mentioned  amaigBm, 
and  tlic  whole  treated  aa  before,  the  precipitate  caused  by  gr^n  sul- 
phate of  iron  is  more  considerable. 

The  fifth  experiment  infonns  us,  that  if  sulphur  is  rubbed  with 
ammoniacal  muriate  of  platina,  the  mixture  maybe  melted  on  a  sand 
bath.  If  mercury  is  then  added  to  the  melted  mass,  and  the  wholo 
exposed  to  a  strong  fire,  a  button  remains,  which,  being  dissolved  in 
nitro-muriatic  acid,  gives  a  precipitate,  as  before,  with  the  green 
sulphate  of  iron. 

In  the  sixth  experiment  we  are  told,  that  if  sulphuretted  hydrogen 
is  passed  tlirough  a  mixed  solution  of  platina  and  mercury,  and  the 
precipitate  aftmirards  melted  with  borax,  the  button  will  not  contaut 
any  sulphur.  Green  sulphate  of  iron  causes  a  precipitate  in  the  so- 
lution of  this  button. 

The  seventh  experiment  serves  to  show  that  phosphate  of  am- 
monm,  wlien  added  to  a  solution  of  platina  and  mercury,  causes  a 
pri  cipitate,  the  solution  of  which  is  acted  upon  by  green  sulphate  of 
iron. 

ii)  liic  eightli  experinieiit  il  appears,  that  if  the  precipitate  formed 
by  adding  nitiute  of  mercury,  at  the  minimum  of  ozidizement,  to 
muriate  of  platina  be  washed,  reduced,  and  afterwards  dissolved  in 
mtro*muriutic  acid,  another  precipitate  may  be  produced  by  meana 
of  green  sulphate  of  iron. 

'ITie  mu\h  experiment  relates  to  the  action  of  recent  muriate  o£ 
tin.  whleh  Mr.  C'hrnevix  ^^av^  i*^  one  of  the  most  delicate  tests  in 
chemistry,  dctertinu  ihr  jire^enee  of  mercury.  If  a  single  drop  of 
neutralized  niUate  or  muriate  of  mercury  is  put  into  500  nrrains  of 
water,  the  addition  of  muriate  of  tin  causes  tiie  hi^uur  to  become 
turbid,  and  to  assume  a  smoke-gray  ocdour.  And  even  if  Ihe  above 
liquor  is  dihited  with  ten  times  its  weight  of  water,  the  effect  is  still 
vcnsibte.  But  if  recent  muriate  of  tin  is  poured  into  a  solution,  not 
too  much  concentrated,  of  platina  and  mercury,  it  can  hardly  be  di- 
.^tingnifihed  from  a  simple  solution  of  platina.  If,  however,  too  much 
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mcrctiTT  he  present,  the  excess  is  ac^tetl  ii]>on  a?  in  f!)e  ra?e  of  meN 
cury.  the  liquor  assuming  a  darker  colour  than  with  piatuia  nlone. 

From  the  above  expenmeiit.**,  Mr.  Chenevix  infers  that  mercury 
can  act  upon  platina,  and  confer  upon  it  the  property  of  being  pre- 
cipitat4^d,  in  a  metallic  state,  by  green  sulphate  of  iron.  Tlie  iirst 
and  second  experiments  prove,  he  aays»  that  platina  can  pioteet  mer- 
ciuy  from  the  action  of  nitric  add;  and  also  that  mercury  increases 
the  action  ol  nitro*miiriatic  add  npon  platina.  The  third*  fouxth, 
fifth,  sixth,  seventh*  and  eighth  experiments  show  that  mercury  can 
combine  ^nth  platina,  in  such  a  manner  as  not  to  be  separated  from 
it  hy  the  degree  of  heat  necessary  to  fuse  the  coui])ound.  ITie  eighth 
experiment  proves  tiiat  the  action  of  mercury'  upon  platina  is  not 
conned  to  the  metallic  state,  but  that  these  metals  can  combine  and 
fimn  an  insolnble  triple  salt,  with  an  ackl  that  produces  a  veiy  so- 
luble compound  with  platina  alone.  The  ninth  experiment  showa 
tiisft  platina  can  retsin  in  solution  a  certain  quantity  of  mercury,  and 
prevent  its  detection  by  a  substance  which  acts  powerfully  when  pla* 
tina  i^  not  present. 

Mr.  Chenevix  admits  that  one  or  two  of  tlic  above-mentioned  ex- 
periments appear  to  contradict  some  of  those  he  described  m  his 
former  paper  on  Fallailium  ;  for  in  the  present  experiments,  "  platina 
protects  mercury  agaiu^it  the  action  of  nitric  acid,  whereas  lu  pal- 
ladinm  the  meieury  is  not  only  acted  npon  itself,  but  contribntei  to 
the  sohitMMi  of  platina  in  the  same  add."  The  discussion  of  these 
ob|eetions.  Mr.  Chenevix  says,  he  shall  defer  to  another  opportunity* 
He  also  acknowledges  that  there  is  some  incorrectness  in  his  former 
pnper,  with  respect  to  the  proportional  qnantities  of  the  inEn*edient3 
that  enter  into  the  corn])o<ition  of  tlic  metallic  precipitate  formed  by 
means  of  green  sulphate  oi  iron;  and  after  making  various  remarks 
on  that  head,  states  the  mean  result  to  be  about  17  parts  of  mercury, 
and  83  of  platina,  when  the  specific  gravity  of  thie  compound  was 
about  16. 

Mr.  Chenevix  concludes  by  observing,  "  that  he  has  as  yet  seen 
no  arguments  of  sufficient  weight  to  convince  him,  in  opposition  to 
experiment,  that  palladium  is  a  simple  substance.  Nothing  is  more 
probable,  he  says,  than  that  nature  may  form  the  alloy  called  palla- 
dium.  and  even  form  it  better  than  we  can  do ;  and  he  thinks  that 
the  amalgamation  to  ^vhich  pialma  is  submitted  before  it  reaches 
Europe,  is  &uthcieat  to  account  for  its  containing  a  small  portion  of 
palladinm."  With  respect  to  the  ^ure  that  has  happened  in  the 
attempts  of  others  to  nutke  palladium,  he  says  he  is  himself  too  well 
"  aeeustomed  to  such  failure  not  to  believe  that  it  will  happen,  even 
in  well  oondncted  triab but  he  considers  four  successriil  experi- 
ments, which  were  not  performed  in  secret,  as  a  sulfident  answer  to 
that  objection. 

The  experiments  above  related  tend,  in  his  opinion,  to  confirm  lus 
former  results ;  but  he  aiiuw.s  Liiat  he  can  prescribe  no  other  means 
for  success  than  perseverance  ;  and  as  Messrs.  Fourcroy,  Vauquelin, 
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mud  Radiler,  tew  praBHed  to  coatiMie  tiwir  rewtidMS  on  tke  Mtb- 

jcct.  MM  gnrt  nd  niiioiMfc  iKt  Ml.  Iw  11^ 

Uom. 

ilii  Incestig^um  of  all  the  Chamye»     ik§  variable  8tmr  in  8obieski*s 
SkkU,/r9m  fre  IVor*'  CMicrra/toivt,  exhibiting  Ut  proportional  H* 

Itrminafrtf  Parts,  and  its  Trrr^hrifies  of  Rotatitm  ;  trith  Conjectures 
rtspecting  unenJigktenrd  heavenly  Bodies.  Bv  Edward  Pigott,  E^^q- 
in  a  Letier  to  the  Ri^ki  Hon.  Sir  Jo«rph  banks,  K.B.  P.R,8. 
Head  Febniaiy  7,  1805.    lPk,l.  Trans.  ISOo,  p.  131.] 

Mr*  Pigott,  womt  jetn  ago,  presented  to  the  Royal  Society  a 

paper,  which  is  printed  in  the  Philosophical  Transaction"  for  the 
year  1797.  on  the  periodical  changt'«  of  brightness  of  two  tixed  ?tar«. 
Tlie  first  part  of  the  prt  ^cnt  paper  ron*is-t?  of  a  series  of  ob-^en  iitujus 
made  since  those  uf  the  former  paper,  during  the  space  of  nearly  five 
years,  on  one  of  the  said  stars,  namely,  that  in  Sobieski's  Shield. 
Tbeee  obeemtkNis  are  fully  detailed  in  wiona  tables;  and  meen 
results  are  deduced  finon  the  obeemtiont  given  in  the  tener  ps^ier. 
end  from  those  described  in  the  present  one.  The  resalto  mn  at 
follows : — Rotaticm  of  the  star  on  ita  axis*  62  days. — ^Duration  of 
brightness  at  its  maximum,  without  any  percept ible  chnn«re.  9^  days. 
— DurHtion  of  briirhtnc«s  when  it  dor*  not  attain  its  usual  brightne«^. 
IK)  da\ I 'iimtion  of  briirhtne?^?  at  it*  minimum,  w  ithout  any  ])cr- 
ceptible  change,  9  day*. — Ditto  when  it  does  not  decrease  so  much 
fs  usual,  20  days.— Decrease  in  time,  from  the  middle  of  ita  full 
brightness  to  the  middle  of  ita  least,  33  days. — ^Increase  of  time, 
from  the  middle  of  ita  least  brightoess  to  the  middle  of  ita  inUt  39 
days. — Extremes  of  its  different  deirrees  of  brightness,  5th  to  9th 
magnitude. — Mean  of  its  usual  variatioo,  5th  to  b'th  magnitude. 

In  the  «econd  part  of  this  paper  Mr.  Piirott  proceeds  to  examine 
?onu-  of  the  other  ]*hcnomena  helonpnir  to  thi'*  star,  ymrtirularlv  one 
which,  he  says,  is  common  to  mos^t  of  the  vajiabltai,  ainl  hkcwi.se  in 
some  degree  to  our  sun,  namely,  tliat  the  times  of  ti^iexr  periodical 
returns  of  brightoess  are,  in  general,  irregular.  In  hopes  of  ™*^'*ig 
some  discovery  respecting  the  cause  of  thne  irregularities,  or  at  least 
of  a:^<isting  future  astronomen  to  form  soom  opinion  isnpecting  them, 
Mr,  Pigott  made  a  series  of  obsen*atioDS  on  the  star  here  treated  of> 
besrinninp  in  October  1795,  and  ending  in  October  1801.  These 
ol>ser\'ationj*  are  detailed  at  full  length  in  two  tnblr?  :  and  it  appears 
from  them,  that  the  periodical  return^  ol  bnghtne!^:^  are  uncommonly 
fluctuating,  and  that  tlie  diiicrencea  between  the  extremes  are  very 
considerable.  Mr.  Pigott  then,  by  way  of  explanation,  offers  the 
IbUowing  qnnioDs  and  inferences. 

Ist.  That  the  bodies  of  the  stars  are  dark  and  solid. 

2ndly.  That  their  real  rotation  on  their  axes  is  rsgoltr,  loUofwi^ 
uniform  impulses. 

3r«Uy.  That  the  wrrounding  medium  docs,  at  times,  genente  snd 
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absorb  its  iuminous  particles,  in  a  manner  nearly  similar  to  that 
which  Dr.  Herachel  has  supposed  to  take  place  with  regard  to  the 
&uu's  atmosphere. 

4thly.  That  as  the  TariiJ>le  star  in  Sobieski's  Shield  is  occasionally 
dtmininhcd  in  appeaiuiee  to  the  6tfa  or  7tli  mtgiiitiule,  or  even  to  ft 
anaUer  magnitiide,  it  appean  that  these  luminoua  particlee  are  but 
qHuring!  J  dispersed  In  tta  atmosphere. 

5tfaly.  He  asks,  may  we  not  with  much  plausibility  represent  mch 
Imninoits  particles  as  spots,  somewhat  circular,  and  of  no  great  ex- 
tent. 

6thly.  That  the  principal  bright  parts  are  but  slight  patches,  may, 
he  says,  be  presumed,  from  the  per]>etual  changes  they  undergo,  and 
also  from  such  changes  being  very  visible  to  us. 

7tfaly,  He  thinks  we  may  obtain  some  idea  of  the  relative  aituation 
or  intcmk  between  these  bright  parts,  by  the  observations  of  the 
inereaae  and  decrease  of  brightness,  as  thereby  the  dianges  and  times 
elapeed  are  pointed  out. 

Mr.  Pigott  «ay«  he  hns  tried,  practically,  the  effect  of  the  above 
suppositions,  by  placing  small  white  spots  on  a  chirk  sphere,  wliich 
!?phere  being  turned  round,  represented  the  varinns  changes  as  nearly 
as  could  be  expected.  Of  thet»e  changes  severui  vu  ws  are  given,  ac- 
companied with  some  observations  on  variable  stars  in  genertU ;  in 
the  oowree  of  which  the  author  supposes  it  probable  that  many  stars 
have  lost  their  light,  and  that  there  are  many  others  which  have  never 
shown  a  glimpse  of  brightness.  He  even  asks,  whether  we  may  not 
suppose  the  number  of  these  unenlightened  stars  equal  to  that  of 
tho«e  <?ndowed  with  liprht  ?  If  so,  he  thinks  that  by  being  collected 
loerether  in  ch]«5ter=.  u**  in  the  Milky  Way,  they  mn?t  intercept  all 
more  distant  rnv-  ;  and  it' free  from  any  intervening  liglit>,  must  ap- 
pear wa  dark  spaces  in  the  iicaven;!^,  bimilcir  to  what  lias  been  ubderved 
in  the  southern  hemisphere. 

htr,  Figott,  at  the  condnsion  of  his  paper,  says  he  thinks  there  are 
strong  reasons  to  believe  that  the  sun's  luminous  ap]>earance  has  been 
at  times  oonsiderabiy  diminished ;  also,  that  he  has  little  hesitation 
in  conceiving  it  may,  at  some  liiture  period,  be  reduced  to  small 
patches* 

An  A r count  of  Fome  nnafr/tiral  Experiments  on  n  mineral  Production 
j'rom  Dcvonyhire,  consisting  principally  of  A  I  limine  nnd  iVater.  By 
Humphry  i>avy,  Esq.  F.R.S.  Professor  of  Lhemiiitry  m  Ike  Huyui 
Institution.  Read  February  28, 1805.  [P/<i/.  Trans,  1805,  p.  155.] 

The  mineral,  of  which  an  account  is  here  given  by  Mr.  Davy,  was 
found  many  years  ago  by  Dr.  Wnvcl,  in  a  quarry  near  Barnstaple. 
It  was  then  considered  as  a  kind  of  zeolite ;  Imt  Mr.  Hatchett,  who 
visited  the  place  in  the  year  11 D6,  describes  it  as  filling  some  cavities 
and  veins  in  a  rock  of  soft  argillaceous  schistus :  and  from  that  cir* 
comstance  concluded,  that  it  most  probably  did  not  belong  to  the 
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above-mentioned  genus.  Dr.  Babinjrton.  from  it^  ]>hv?ical  characters, 
and  from  ?ome  expcriraentis  made  on  its  solution  in  acids,  iiscertaincd 
that  it  was  a  mineral  substance  not  yet  descril)€d,  and  that  it  con- 
tained a  considerable  portion  of  aliimiiiuus  earth. 

This  mineral  is  generally  found  in  small  hemispherical  groups  <^ 
eryatals,  compoaed  of  fikuncnta  radiating  firom  &  common  oentre.  and 
inserted  on  the  auiiace  ol  the  achiitua :  aometunea,  however,  it  forma 
small  veins  of  irregolarly  diapoeed  priama.  It  is  of  a  -^^'hite  colour, 
having  sometimes  a  tinge  of  gray,  or  of  green  :  and,  when  beginning 
to  be  decomposed,  of  yellow.  Its  lustre  is  silky  ;  it  i?^  irenerally  al- 
most opakc,  but  sometimes  semi-transparent.  It  is  fr  ;  but  its 
small  fragments  are  .so  hard,  as  to  be  capable  of  scratcIniiL^  ax^te.  It 
has  no  smell  when  bi-cathcd  (ipon  ;  it  has  not  any  taste,  nor  docs  it 
adhere  to  the  tongue  till  it  has  been  strongly  ignited.  It  doea  not 
become  electrical,  or  phosphorescent,  by  heal  or  Mctian;  nor  doea 
it  decrepitate  before  the  blowpipe,  but  loaea  ita  haidneaa,  and  be- 
comes quite  opake.  Ita  apecifie  granty,  Mr.  Davy  tJitnkat  doea  not 
exceed  270,  water  being  considered  aa  100. 

The  white  and  semi-tnins|mrfnt  ppeeimens  of  th!>?  -iubstance  are 
soluble  in  the  mineral  acids,  and  also  in  fixed  alkaliru  lixiMa,  with- 
out effervescence ;  ])ut  when  coloured  or  o})ake  ppecimcui:  are  ex- 
posed to  alkaline  lixivia,  a  small  part  remains  undissolved. 

A  amall  transparent  piece,  by  being  exposed  to  the  greatest  heat 
of  a  forge,  had  ita  cr}'staUine  texture  destroyed,  and  was  rendered 
opake.  but  was  not  fuaed.  It  now  had  loat  more  than  one-fonith  of 
its  weight,  and  adhered  strongly  to  the  tongoe ;  neither  water  nor 
alcohol  had  any  effect  on  thiis  mineral.  When  exposed,  in  a  glass 
tube,  to  a  heat  of  from  212°  to  600°,  it  gave  out  an  elastic  vapour, 
which,  when  condensed,  was  a  clear  fluid,  having  a  slightly  empy- 
reumatic  smeU,  Imt  nut  differing  in  taste  from  pure  water. 

The  solution  of  tlii:s  substance  in  sulphuric  acid  produced  crystals 
in  thin  platea,  which  had  the  propeitiea  of  sulphate  of  alumine,  and 
from  which,  when  re-disaolved  and  mixed  with  potaah,  oetaliedni 
crystals  of  alum  were  obtained. 

The  solid  matter  precipitated  from  the  solution  of  thaa  aubatance 
in  muriatic  acid,  was  not  acted  upon  by  carbonate  of  anunoiitav  OOQ- 
sequeully  it  did  not  contain  [ilucine  or  yttria. 

Several  experiments  were  made  (»n  the  opake  and  coloured  varieties 
of  tills  mineral,  from  winch  it  appears  that  the  substances  which 
cause  these  varieties,  are  calcareous  eartii,  manganese,  aud  oxide  of 
iron. 

Mr.  Davy  then  proceeded  to  the  analyaia  of  the  mineral.  For  thia 

purpose  he  made  use  of  the  whiteat  and  most  transparent  pieces  he 
could  obtain.    The  particulars  of  tliis  analysis  we  aball  pass  over; 

and  sludl  merely  state  that,  according:  to  it?  i^neral  results,  100  parts 
of  tlir  niiiiend  eontiiin,  of  ahimine  70,  of  lime  14,  of  fluid  26"2,  tlie 
los.**  ainountiner  to  2'4  ;  which  loss  Mr.  Davy  is  inelined  to  attnl)ule 
to  bome  fluid  leinaioing  in  the  stone  after  the  process  ot  distillation. 
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iiaving  found,  from  several  cxjjerHiicutJ:',  that  u  red  heat  is  nut  sutii- 
cient  to  expeli  all  the  mutter  capable  of  ]>eing  volatilized. 

Mr.  Dayj  then  made  wme  experiments  to  detennine  whether  any 
portkm  of  ioed  alkali  exuted  in  thia  mineral,  but  no  indications  of 
aurh  .ilkali  could  be  observed. 

'Vhe  fluid  obtained  by  rfiatailing  several  different  specimens  of  this 
mineral  was  similar  in  its  properties ;  the  only  tctt  of  the  presence 
of  acid  matter  in  it  was  litmus  puper ;  and  in  some  instances  the  ef- 
fect upuij  tlus  paper  was  •scarcely  }k  rccptiblc.  Mr.  Davy  made  se- 
veral experiments  to  determine  the  nature  of  the  above  acid  matter, 
but  without  success. 

It  ia,  however,  he  says,  evident  that  it  is  not  any  one  of  the  known 
msnml  adds :  he  is  also  disposed  to  believe,  that  it  is  not  an  essen- 
tial component  part  of  the  mineral,  but  that,  as  well  as  the  oxide  of 
manganese,  the  oxide  of  iron,  and  the  lime,  it  is  only  an  accidental 
in^edient.  Hence  the  mineral,  wlien  in  a  state  of  puri^^^  must,  he 
think;?,  be  considered  m  n  chemical  combination  of  about  30  parts 
of  water,  and  70  of  alumine. 

The  diaspore,  which  lias  been  exaiuiiied  by  M.  Vauqueliu,  loses 
16  or  17  parts  in  the  lOG  by  ignitiou,  and  contains  nearly  80  parts 
of  alumine,  and  3  of  oxide  <)f  iron.  It  is  supposed  by  M.  Vauquelin 
to  be  a  compoond  of  alumina  and  water.  But  its  characters  are  very 
dilievent  from  those  of  the  mineral  here  described ;  and  the  nature  of 
the  part  volatilized  by  heat  has  not  yet  been  ascertained. 

A  mineral  similar  to  that  here  treated  of  has  been  found  near  f^t. 
Aui-tle  in  Cornwall ;  and  Mr.  Davy  has  been  informed  that,  according 
to  an  analysis  of  it  made  by  the  Kev.  William  Gregor,  it  appears  to 
consist  of  eixiular  iugredicnts. 

Pr.  Babington  has  proposed  to  call  this  mineral  by  the  name  of 
Wavellite,  ran  the  gentleman  who  discovered  it  in  Devonshire ;  but 
if  a  name  founded  upon  its  chemical  composition  should  be  preferred, 
Mr.  Davy  thinks  it  may  be  denominated  HydrargiUite. 

ExpmmtnU  on  Wootz.  By  Mr.  David  Mu-^het.  Communicated  bj/ 
the  Right  Hon.  Sir  Joseph  Banks.  K.B.  P.R,S,  Read  February 
14,  iaO&.    iPAU.  Trans.  1805,  p.  163.] 

The  fine  cakes  of  the  kind  of  steel  called  Wootz,  which  form  tlie 
subject  of  the  present  i)ai  t  r,  were  delivered  to  Mr.  Mu^lict,  for  the 
purpose  of  examination,  by  Sir  Joseph  Banks.  Mr.  Mushct  begins 
hb  account  of  them  by  ^ving  a  very  minute  descrij)tion  of  the  form, 
the  grain,  and  every  other  external  character  of  thc<c  cakes.  This 
description  cannot  well  be  abridc^ed,  and  is  too  long  to  be  rcj)eatcd. 
We  frhall  therefore  only  say  liiat  Mr.  Miishet  states-,  ai  a  generid 
lemaik.  that  the  grain  and  density  of  these  cakes  of  wootz  were  uni- 
formly homogeneous,  and  free  from  metallic  iron  towards  the  under 
or  round  surrace,  but  that  they  were  always  the  reverse  towards  the 
upper  side,  called  by  Mr.  Mushet  the  feeder. 

llic  ajipcanmccs  o1)«er\'cd  u|HiU  forging  the«v  cuke*'  arc  then  par- 
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tieultrly  dcteribed,  from  whidi  Mr.  Muahct  dedoect  Hie  IbUonnBg 
general  remarka. 

The  ^mnation  of  wootz,  he  says*  appears  to  him  to  be  in  conse- 
quence of  the  fusion  of  a  particular  ore,  "which  he  supposes  to  be  cal- 
careous, or  to  be  rendered  so  by  a  mixture  of  calcareous  earth,  along- 
with  a  portion  of  carbonaceous  matter.  Tlic  fusion,  he  thinks,  is 
performed  in  a  clay  vessel  or  crucible,  in  whu  h  vessel  the  sejiarated 
metal  is  allowed  to  cool.  Hence,  in  hia  opinion,  asincs  tiie  cryBtiUli- 
mHaum  that  ooeui^et  the  pits  and  ceUiobeavedinandnpon  Hie  under 
or  round  suiiace  of  the  cakes. 

The  want  of  homogeneity  and  solidity  in  these  cokes,  appears  to 
Mr.  Mushet  to  be  owing  to  Hie  want  of  a  sufficient  degree  of  heat 
to  eflTect  a  perfect  reduction  ;  and  this  opinion,  he  thinks,  is  strength- 
ened by  obsen  irtg.  that  those  cakes  which  are  the  hardest,  or  which 
contain  the  largest  portion  of  carhonnct  oua  matter,  and,  of  course, 
form  the  most  fiisible  steel,  are  always  the  most  solid  and  homo^- 
neous ;  while,  on  the  contrary,  those  cakes  wliich  are  tlie  most  easily 
cut  by  the  chisel,  are  in  gcueral  cellular,  and  abound  villi  Teins  of 
malleable  iron.  If  the  natives  of  the  country  which  produces  Hie 
wootz  were  capable  of  rendering  it  perfecHy  fluid,  Mr.  Mushet  Hunks 
Hiey  would  certainly  have  run  it  into  moulds,  by  which,  he  snys, 
they  woiild  liavo  acfjiiiird  a  kind  of  steel  more  utiiform  in  its  qua- 
lity, and  more  ht  for  the  purpose  of  being  worked  and  applied  to  the 
arts. 

Some  of  the  cakc^^  here  described  had,  around  the  feeder,  and 
upon  the  upper  surface  in  general,  evident  marks  of  the  luunmer. 
This  appearance  Mr.  Mushet  accounts  for  by  supposing,  that  when 
the  caike  was  taken  from  the  pot  or  crucible,  the  feeder  was  most 

probably  slighHy  elevated,  and  the  top  of  the  cake  covered  in  part 
\*'ith  small  masses  of  ore,  which,  from  want  of  a  sufficient  degree  of 
heat,  had  not  been  perfectly  fused.  These,  he  thi!lk^J,  are  cut  off  at 
a  second  beating,  and  the  surlace  tlicn  liammered  smooth,  to  make 
the  cakes  more  tit  tor  sale.  Mr.  Mushet  savs  he  has  observed  similar 
appearances  in  operations  of  a  like  nature,  where  tiie  heat  i:ias  been 
insufficient ;  and  Hiat  such  phenomena  sometimes  take  place  In  se- 
parating crude  iron  from  its  ores,  when,  from  its  containing  an  excess 
of  caibon,  it  is  difficult  to  be  fused. 

The  division  of  the  cakes,  by  the  native  manufacturer,  he  thinks, 
is  done  merely  to  facilitate  its  subsequent  ap])lication  to  the  purposes 
of  the  artist,  and  to  '^cn  o  a*^  a  test  of  the  qualit)'  of  the  steel. 

In  order  to  il  icniime  by  direct  experiment  whether  wootz  o\\  <.  <  ita 
hardness  to  an  excess  of  carl)on.  Mr.  Mushet  made  some  comparative 
experiments  upon  the  cakei>.  and  upon  common  cast  steel  and  white 
cast  iron.  In  opemtions  of  this  kind,  he  says,  he  has  always  found 
the  proportion  of  carbon  best  ascertained  by  the  quantity  of  lead  re- 
duced from  flint  glass.  He  therefore  mixed  a  certain  quantity  of 
wootz,  or  of  steel,  or  iron,  with  three  times  the  weight  of  pounded 
flint  ^lass.  and  exposed  the  mixture  to  h  heat  of  160°  of  Wedgwood  s 
pyrometer. 
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'riie  result  of  th^  experiments  was  as  follows  :— 
The  wootz  of  the  Ist  cake  reduced  0139  its  own  weight  of  lead. 

That  of  the  2nd    0-125     

  ard    0120  —   

  4di    0-156     

  5tfa    0-102     

Steel  containiog^  itB  weight  of  eaibon  0  094  its  own  weight  of  lead. 

White  cast  iron     i   0*228  »  ■■ 

From  the«e  pxpenmrnt«»,  the  autTior  ?ay«,  it  nppear?«,  that  wootz 
contain?  n  [greater  proportion  of  carbonaceous  matter  than  the  com- 
mon sort^^  uf  ca>t  tjtcel,  and  that  some  particular  cakes  approach  very 
near  to  the  nature  of  cast  iron.  This,  added  to  the  imperfect  re- 
duction, flcems  to  him  quite  sufficient  to  accoimt  for  its  refractory 
natme.  and  for  the  waat  of  homogeneity  in  ita  texture. 

Notwithatending  the  abore  impcrfectiona,  Mr.  Mnshet  tfainka  wootz 
possesses  the  radical  principles  of  good  steel*  and  tibat  it  is  impossible 
not  to  have  a  very  hi^h  opinion  of  the  excellence  of  the  ore  from 
which  it  \9,  produced;  the  possession  of  which,  for  the  fabrication  of 
Steel  and  bar  iron,  would  be  an  object  of  the  highest  importance.  It 
i*.  he  says,  a  subject  of  rcgjet  that  such  a  source  of  wealth  cannot 
be  annexed  to  the  dominiuus  of  this  countr}' ;  iuj  in  that  case  the  East 
India  Company  might  supply  their  settlements  with  an  article  su- 
perior in  quality,  aiid  inferior  in  price,  to  any  they  send  from  this 
cCNintry, 

AhHrad  of  Ohsmatiotu  em  a  diurnal  Variation  of  the  Baromettr 
iwetn  the  Tropics.   Bu  J.  Horsburgh,  Esq.    In  a  Letter  to  Henry 
Cavendish.  Esq.  FM.8.    Read  March  14,  1805.    [PAiV.  ZVoa*. 
Id05,p.  1770 

It  appears  from  Mr.  Hontmrgh'a  joomal,  that  m  steady  weatiier. 
wiiiiin  the  tropica,  a  regolar  elevation  and  depressioii  of  the  baro- 
meter takes  place  twice  in  every  twenty -four  hours,  the  greatest  de- 
pression being  about  four  o'clock  morning  and  evening,  and  the 
pTeritc<?t  elevation  being  from  eig^ht  in  the  morning  till noon,  andfirom 
mne  or  ten  in  the  evening  till  midnight. 

In  a  letter  which  accompanies  the  journal,  dated  Bombay,  April 
20th,  1804,  Mr.  Horsburgh  says  he  has  ob8er\'ed,  since  his  arrival  in 
India,  that  the  atmosphere  appears  to  afibet  the  barometer  difimntly 
aft  aea  from  what  it  does  on  shore.  As  a  proof  of  this,  Mr.  Hoia- 
burgh  gives  a  series  of  observations,  made  on  two  barometers,  one 
by  Troughton,  the  other  by  Ramaden.  of  which  the  following  ia  an 
abstract. 

^  From  the  time  of  leavint^  the  Land's  End,  on  April  1  9th,  1802,  the 
mercury  was  fluctuating  and  irregular,  till  April  "jyth,  lat.  26°  N., 
lons^.  20°  W.,  when  it  constantly  performed  two  elevations  and  two 
depressions  every  twenty-four  hours.  These  Mr.  Horsburgh  calls 
cqnaftropical  motions.  From  lat.  26^  to  10^  the  difference  in  the 
high  and  low  stations  of  the  mercury  was  not  so  great  as  it  was  from 
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the  latter  iKtitude  ucrut-b  Uic  equator,  and  froui  tiicnce  to  lut.  25^  SS. 
Within  the  lut-inentioned  limita,  the  difference  was  very  coniider- 
able,  being  genemlly  from  five  to  nine  hundredths  of  an  in«^,  both 

in  the  day  and  the  night. 

When  the  ship  arrived  in  lat.  28^  S..  long.  27®  W.  (June  7th),  the 

merrvirv  no  hnM^vr  performed  the  equatr()j>irHl  motions,  but  was  irre- 
gular and  riuctuatiiig  until  July  11th,  when  the  b\n\)  was  in  latitude 
27°  lont^.  5 1  E.  The  cquatropical  motions  then  took  }>lace  again, 
and  cuntuiuL'd  with  great  regularity  wliile  the  fchip  sailed  up  the 
Madagascar  Archipelago,  and  across  the  equator,  until  the  arrival  oi 
the  ship  at  Bombay,  on  the  31st  of  July. 

On  die  6th  of  August  the  barometers  were  placed  on  shore,  and, 
irom  that  day  to  the  12th»  the  mercury  a])peared  to  have  a  small 
tendency  towards  the  cquatropical  motions ;  from  the  latter  day  to 
the  '2-2ncl  of  the  same  month,  that  tendency  was  so  much  diminished 
as  tu  be  generally  imperceptible. 

On  the  23rd  of  August  the  bar  hiu  rs  were  again  i)ut  on  board 
tlic  ship,  which  left  the  harbour  of  liumbay  on  the  2Gth.  J  he  mer- 
cury then  immediately  bcg<ui  agsiin  to  perform  tlic  cquatropical  mo- 
tions, and  continued  them,  with  peat  uniformity,  down  the  Malabar 
coast,  across  the  bay  of  Bengal,  in  the  strait  of  Malacca,  ond  through 
the  China  Sea,  until  the  ship  arrived  in  Canton  river,  on  the  4th  of 
October.  ITie  mercury  then  became  nearly  stationary,  or,  if  it 
showed  at  times  a  small  inclination  towards  the  cquatropical  mo- 
tions, such  inclination  was  not  by  any  means  so  perceptible  as  at 
sea. 

llic  e-hi])  remained  at  Canton  till  the  2nd  of  December,  and,  al- 
though there  appeared  at  times  a  slight  tendency  in  the  mercury  to 
|)erfonn  the  cquatropical  motions,  the  rise  and  fall  was  in  general  so 
small  as  to  be  frequently  imperceptible ;  but,  on  the  departure  of  the 
ship  irom  Canton  river»  the  motions  instantly  took  plaoe,  and  con- 
tinued until  the  ship  anived  in  Bombay  harbour,  on  the  1  Ith  of  Ja* 
nunr^'  1803. 

}  rum  that  day  to  the  23rd  of  May,  the  ship  remained  at  Bombay ; 
and  during  the  whole  of  that  time,  no  tendency  towards  the  cqua- 
tropical motions  worth  noticing  could  be  perceived.  On  the  above- 
mentioned  day,  the  instant  the  shi])  left  the  harbour,  the  motions  of 
the  mercury  again  took  place,  and  continued,  but  not  always  wtUi 
equal  regularity,  until  the  2nd  of  July,  when  the  ship  again  entered 
Canton  river. 

During  the  time  the  ship  continued  at  Canton,  no  appearance  of 
the  motion««  here  trrnted  of,  worth  remnrkinir.  could  be  ])erccivcd ; 
but  as  soon  ;i>  thu  biiiiJ  kit  the  river,  on  tlic  13tli  of  Se])tember,  they 
again  took  place,  and  continued  until  tiic  13th  of  October  ;  when, 
upon  entering  the  Strut  of  Sincapore,  tliey  appeared  to  be  dtmuiish- 
ed,  but  re-assumed  their  usual  appearance  as  soon  as  the  ship  had 
passed  the  narrow  part  of  the  .^tralt.  On  the  2l9t  of  October  the 
shi))  arrived  in  the  harbour  of  Prince  of  Walc^^'is  Ii>laiul,  and  a  great 
diminution  nptlu  look  |)lacc  in  the  eciuulnipicid  muttons  ;  but  u|ion 
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leaving  tlie  harbour,  on  the  5th  of  November,  they  again  returned, 
and  continued,  with  thrir  usual  rr^nilarity,  until  the  mrival  of  the 
ship  at  the  euLraace  ut  iiuogiy  river,  on  the  3rd  of  Dei  eciber.  While 
the  ship  contmued  in  the  lower  part  of  that  river,  a  blight  teuiiency 
to  the  equatropical  motions  might  be  perceived ;  but  up  the  iiver» 
it  Diamond  harbour,  the  metcuiy  was  nearly  atationary  the  whole 
twenty-four  hours. 

On  the  13th  of  January  1804,  after  clearing  Hoogly  river,  the 
equatropical  motions  again  returned,  and  continued  until  the  arrival 
of  the  ship  at  Bombay,  on  the  12th  oi  Februan  ;  from  which  day  to 
the  isth,  wlien  the  journal  ceases,  no  sigmi  of  the  above  motions 
could  be  perceived. 

Concerning  the  Differences  in  the  magnetic  Ntedie,  on  Board  the  Inves- 
tigator, ammg  from  ttn  AltmUkm  in  IA#  Diredien  of  the  Ship's 
Head.  By  Matthew  Flinders,  Esq*  CmmiMtuier  of  His  Majesty's 
Ship  InvcFtigator,  In  a  Letter  to  the  Right  Hon.  ^Slr  Joseph  Batiks, 
K.B.  P,BJS.  Read  March  28, 1805.  [PAi/.  Trans,  1805,  p.  186.] 

Ill  tlie  years  1801  and  1802,  while  Capt.  Flinders,  on  board  the 
Investigator,  was  surveymg  the  south  coast  of  New  Holland,  he  ob- 
served a  difference  in  the  direction  of  the  magnetic  needle,  kir  whidi 
there  appeared  no  other  cause  than  that  of  tlie  ship's  head  being  in 
n  different  direction.  'Hie  compasses  made  use  of  on  board  the  above- 
mentioned  ship  were  of  WalkerV-  construction,  one  excepted,  which 
was  made  by  Adams;  and  it  appears,  from  a  tul)k'  of  oliservations 
given  by  Cajit.  Flinders,  that  some  of  tlie  variations  here  treated  of 
were  4^  less,  and  otiicrs  4°  greater  than  the  truth.  It  also  appears, 
tliat  when  this  error  was  to  the  west,  the  ship's  head  was  to  the 
east,  or  nearly  so ;  when  the  error  was  eastward,  the  ship's  head  was 
in  a  contiwy  direction ;  and  when  the  observations  agree  best  with 
those  taken  on  shore,  which  may  be  considered  as  having  the  true 
variation,  the  shij)'s  head  was  nearly  north  or  south.  A  minute  in- 
spection of  the  table  seems  to  favour  the  opinion,  that  the  excess  or 
diminution  of  the  variation  was  generally  in  proportion  to  the  incli- 
nation of  thf  ?ihi| head,  iioai  the  magnetic  meridian,  on  either  side. 

Capt.  Fluider:»,  having  ascertained  the  certainty  of  a  diilerciice  lu 

the  compass,  arising  from  an  alteration  in  the  point  steeied,  thought 
it  necessaiy,  when  ne  wanted  a  set  of  bearings  horn  a  point  where 
the  ship  tacked,  to  take  one  set  jost  before  and  another  immediately 
after  that  operation.  Several  specimens  of  the  manner  in  which  these 
bearings  were  taken  arc  g^ven ;  also  a  sj)ecimen  of  the  plan  lie  fol- 
lowed in  protractino-  such  bearings :  these  specimens  are  in  the  form 
of  tables,  and  are  not  of  a  nature  to  be  abndged. 

With  respect  to  the  cause  of  the  differences  here  treated  of,  Capt. 
Flinders  offers  the  following  conjectures : — 

1  at.  That  the  attractive  power  of  the  different  substances  in  a  ship, 
which  are  capable  of  affecting  the  compass,  is  brought  into  a  sort  of 
focal  point  neariy  in  tiie  centre  of  the  ship,  wiiere  the  shot  are  de- 
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posited ;  the  greatwl  quantity  of  iron  being  collected  together  at 

that  part. 

2ndly,  That  this  jx>iiit  is  endued  with  the  same  kmd  of  attraction 
aft  the  pole  of  the  hemisphere  where  the  ship  is  :  con&equeDtly,  in 
New  HoUaad,  lihe  aontli  end  of  the  needle  wcNdd  be  atttacted  by  it, 
and  the  north  end  repelled. 

8idly,  Hiat  the  attiaetiTe  power  of  thja  point,  in  a  abip  of  war,  ia 
anflkientl  J  atnmg  to  mtmtm  with  the  aetioii  of  the  magnetic  polea, 

upon  a  compass  placed  upon  or  in  the  binacle. 

Thr  nhove  suppocitions,  C  apt.  Flinch  r-*  thinlcs,  will  account  for  all 
the  observed  dilterences :  and.  adinitting  thi>  opinion  to  be  well 
founded,  it  ought,  he  gays,  to  follow,  thai  when  the  ship  ia  on  the 
north  side  of  the  magnetic  equator,  the  ditfereuces  in  the  variation 
of  the  ma^ctic  needle,  azinng  from  a  changpe  in  the  ahip'a  head, 
must  be  directly  contrary  to  those  above  deacribed.  A  few  obeerva- 
ttona  are  giYen,  which  tend  to  confinn  thia  opinion,  and  which  alao 
seem  to  show  that  the  variation  it  more  weaterly  when  taken  upon 
the  binncle  of  a  ship  who«ie  head  is  westward  in  north  latitude,  than 
when  observed  in  tlic  centre  of  the  s^hip. 

Capt.  Cook  liaving  observed  n  considerable  vuriatjuti  in  tlic  com- 
pass  while  taking  some  observ  Htiuii^  upon  Pier  Head,  on  the  coast  of 
New  Holland.  Capt.  Flinders  thought  it  nglit  to  make  some  fresh 
observations  at  tfattt  place.  He  feniid,  aa  Capt,  Coolc  had  done,  that 
the  stones  whieh  lay  on  the  snHaoe  of  the  ground  did  not  produce 
any  K.n!«ible  etTcct  upon  the  needle,  but  that  a  considerable  variatiQii 
took  place,  by  n  rhjinure  of  tfituation  of  a  few  yards  only,  at  the  top 
r>f  thv  hill.  Wliether  t]ii«  nn<es  from  a  particular  magnetic  •-nh^tnnre 
lodged  in  the  heart  ut  the  hill,  or  from  the  attmrtive  powers  of  all 
the  substances  ol  which  Pier  Head  i»  eonijjosed  beintr  eeiitered  in  a 
point,  similar  to  what  Capt.  Flinders  has  suppot^ed  to  iiappeu  m  a 

ship,  is,  he  says,  a  questkm  he  shall  not  attempt  to  decide. 

The  PkffMogy  of  the  Stapes,  one  of  the  Bmm  of  the  Organ  of  Hettr^ 
ing  f  deduced  from  a  ctmpmHve  VUw  of  its  Stntdwre  emd  Uteo 
in  different  Animah.  By  Antiiony  Carlisle,  Esq*  F.R^,  Read 
AprU  4»  1805.    IPhiL  TVaat.  1805.  p.  198.] 

The  bones  of  the  organ  of  hearing,  or  ossicula  auditiis,  lu  man  and 
in  iJie  mammalia,  lonn,  Mr.  Cterliale  says,  a  aeries  of  eondndors,  whose 
office  seems  limited  to  the  conveyance  of  sounds  received  throuf^  the 
medium  of  air ;  no  parts  corresponding  to  sudi  bones  being  found  in 
fishes.  In  two  of  the  classes  of  animals,  however,  namely,  birda^  and 
the  Rmphibia  of  Linnaeus,  there  is  only  one  osaide  oi  the  tympaauma 
which  is  in  the  situation  of  the  stapes. 

Mr.  Carhi^le  then  proceeds  to  ^ive  a  minute  description  of  the 
human  ossicula  auditiis,  especially  of  the  stai»cs.  '1  ius  description 
we  shall  pass  over,  that  we  may  be  the  more  particular  in  our  account 
of  the  varieties  observed  in  the  last-mentioned  bi>ne  in  other  animnb. 

Hie  configuration  of  the  atapcs,  or  indeed  of  the  oChcr  ossicles,  is 
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not  goTcraed,  Mr.  C'nrli^le  sar?,  by  the  form,  habits,  or  mice  of  the 
aiiimal,  except  in  rho'^'^  mammalia  which  inhabit  the  wnter^,  such  as 
the  seal,  the  walrus,  ami  the  whale  tnbr  :  in  tbp«e  the  stapes  is  more 
massive ;  but  in  the  otter,  wiiich  only  dives  occitsionaUy,  the  «tnpes 
does  not  differ  from  that  of  the  fox.  In  the  tiger,  the  dog.  and  uther 
fene,  tiie  cmnt  are  straight.  «iid  meet  in  an  ncute  angle ;  but  the 
tame  figure  occuia  in  the  hone,  in  the  besver.  in  the  goat,  and  in 
aany  other  herbivorous  qnadinpeda.  In  the  cete,  the  muscle  of  the 
■tapes  pulls  the  capitulum  at  such  an  angle*  as  Tery  much  to  depveaa 
its  subjacent  end  into  the  fenestra  ve«tibuli ;  and  the  joint  appears 
capable  ot  considerable  motion.  In  the  walm?,  this  ossicle  is  entirely 
solid  :  in  the  seal,  and  in  the  cete.  the  bone  ha^  ooiy  a  small  per- 
foration instead  of  the  crural  arch. 

Mr.  Carlisle  has  discovered  a  very  remarkable  singularity  in  tlie 
stapes  of  the  niaimol»  and  in  that  of  the  guinea-pig.  In  those  ani* 
mals,  tiie  bone  is  Ibnned  of  slender  crura,  eonstitttting  a  rounded 
ardi :  through  this  arch  an  osseous  bolt  passes,  so  as  to  rivet  it  to 
its  situation.  This  bolt,  to  which  Mr.  Carlisle  has  given  the  name 
of  Pessulus,  is  placed  near  the  top  of  the  arch,  so  that,  by  the  action 
of  the  stapedius  muscle,  the  upper  part  of  the  straight  crus  is  brought 
into  contact  with  the  pessulus.  The  use  of  this  mechanism  is  not 
obvious,  there  being  nothing  m  these  animals,  excepting  their  shnil 
vhistle.  peculiarly  different  from  otheis  which  are  destitute  of  such 
mechanism.  In  the  kanguioo,  the  stapes  is  like  the  corresponding 
ossicle  in  birds,  called  Columella.  In  the  two  species  of  Omitho* 
rhynchus  (paradoxus  and  hystrix),  tlii.^  semblance  to  the  columella 
is  >till  more  strikintr,  and  forms  nn  additional  point  of  similarity  be- 
tween these  siuti;ular  quadrupeds  and  birth  'i'hcsc  columella"  are 
articulated  to  n  .>^mall  bone,  which  performs  the  ofHce  of  the  manu- 
bnum  of  the  malleus ;  whereas,  in  birds,  the  capitulum  of  the  colu> 
mella  is  slightly  expanded,  and  is  joined  to  a  triangular  plate  of  car  • 
tilage  attached  to  Uie  membrana  tympani.  In  some  birds,  a  small 
foramen  occurs  in  the  middle  of  this  plate. 

The  amphibia  are  provided  with  columella  similar  to  those  of  birdn; 
but  the  cartilage  is  united  to  the  under  surface  of  the  true  skin,  with- 
out  any  apparent  application  of  muscles  to  alter  its  ten^^Ion. 

From  the  precediuir  circumstances,  Mr.  Carlisle  is  led,  be  says,  to 
the  lolUnviiiLT  roiichisiuns  : — In  man,  and  in  most  of  the  mammalia, 
the  figure  of  the  stapes  is  an  accommodation  to  Liiat  degree  of  light' 
ness  which  seems  a  requisite  condition ;  and  that  bone  is  espedaUy 
designed  to  press  on  the  fluid  contained  in  the  labyrinth ;  the  ulti- 
mate effect  of  which  pressure  is,  an  increase  of  the  tension  of  the 
membrane  closing  the  fenestra  cochlea?. 

Inhere  does  not,  In  Mr.  Carlisle's  opinion,  n]>pear  to  exist  any 
motion  between  th*^  n-^^^irtda  auditus  that  bears  any  relation  to  the 
peculiar  vibration  of  y'ounds.  He  rather  Cf)ncr>ive«,  thut  the  dittereut 
motions  of  these  b<me.s  only  atlcct  the  membrana  tympani,  so  as  to 
lessen  the  intensity  of  violent  impulses,  bounds  of  less  impetus,  not 
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requiring  such  modulation,  are  transmitted  by  the  vibrations  of  line 
integrant  parts  of  these  bone?,  unaccompanied  by  muscular  action. 

'lliis  reasoning,  Mr.  Carlisle  says,  is  sup^sted  by  the  columella; 
in  the  aves  and  amphibia ;  for.  since  many  birds  accurately  imitate 
a  vuiety  of  wmiB,  mt  amy  be  inferred  tibat  tlieyheer  w  wemy  wad 
M  dietinctly  ea  menlmMl. 

The  muAcles  of  the  ossicula  auditiis  appear  to  be  of  the  imrohm- 
tary  kind ;  their  peculiar  stimulua  it  eoiiiid,  and  the  chorda  t3rmpam 
is  a  gangliated  nerve.  If  the  above  supposition  is  tnie,  the  muscles 
may  be  considered  as  all  acting  together  ;  especially  as  it  is  well 
known  that  some  persons  who  hear  imperfectly  are  more  sensible  to 
sounds  when  in  a  noisy  place ;  as  if  the  muscles  were  then  excited 
to  action. 

It  eamot,  Mr.  Carliale  thinks,  be  aDowed,  tiiat  the  newure  of  tbe 
watery  fluid  in  tibe  labyrindi  ia  neoeaaaiy  to  produce  tne  eematkNi  of 
hearing,  anoe  birds  hear  withoat  any  pich  mechanism :  aoch  prea* 
■ore,  however,  would  give  increased  tension  to  tlie  fenestra  cochlem; 

and,  as  the  membrane  of  that  fenestra  is  exposed  to  the  air  con« 
tained  within  the  cavity  of  the  tympanum,  it  appears  adapted  to  re- 
ceive such  sounds  as  pass  through  the  membrana  tympani,  without 
exciting  consonant  motions  in  the  ossicula  auditCls. 

In  Older  to  investigate  the  tnith  of  the  above  opinions,  Mr.  Car- 
lisle had  water,  at  the  tempenture  of  hit  body,  dropped  fima  a  maU 
▼ial  into  the  meatna  extemva,  the  tragoa  beii^  previously  poUed  to- 
wards the  dicek.  The  first  drop  produced  a  aensation  like  the  ttpoKt 
of  distant  cannon ;  and  the  same  effect  incceeded  each  drop  until 
the  cavity  was  filled. 

In  this  experiment  the  vibrations  of  the  membrana  tympani  must, 
he  says,  have  been  impaired,  if  not  destroyed ;  yet  the  motions  of  the 
membrane  produced  by  each  drop  of  water  afi'ected  the  air  contained 
in  the  tympanum,  aufficiently  to  produce  a  aenaible  impraaaion. 

That  something  like  this  occurs  in  many  Idnda  of  aonnda,  ia,  Mr. 
Carlisle  thinks,  more  than  probable ;  and  as  the  cochlea  consiBts  of 
two  hollow  half  conea,  winding  spirally,  and  uniting  at  their  apices, 
it  follows  that  the  sounds  affecting  either  of  the  cones  must  pa.ss  from 
the  wide  to  the  nnrrow  end ;  ami  the  tension  of  the  parts,  in  either 
case.  Will  necessarily  aid  the  impressiou. 

On  an  artificial  Si'hFfnure  which  po.^sesse}t  the  principal  characteristic 
Properties  of  Tunnin.  B\f  Charles  Hutchett,  F,R.S.  Read 
AprU  25,  1805.    [PA/7.  TVans.  1 805.  p.  21 1 .] 

Mr.  Hatchett,  after  mentionin^^  tlic  experiments  made  by  several 
eminent  clicmi^ts  on  the  substance  generally  called  Tannin  (but 
which  he  thinks  would  be  better  expresseti  by  the  word  Tan),  ob- 
serves, thill  tiie  results^  of  tiiose  experiments  have  establislied,  that 
tan  is  a  peculiar  substance,  naturally  formed,  and  existing  in  many 
vegetable  bodies,  such  as  oak  bark,  &c. ;  but  that  no  one  haa  ever 
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supposed  it  could  be  produced  by  nrt,  unless  a  fact  obsen^ed  bv  Mr. 
Chcnevix,  namely,  that  a  decoction  of  c  otft  e-berrics  did  not  precipi- 
tate gelatine  until  they  had  been  roai?te(l,  nuiy  be  conaidered  as  an 
exception,  borne  recent  experiments,  however,  have,  he  says,  con- 
finced  him*  that  fcui  nuy  be  fcnned,  not  only  from  Tegetables.  but 
eren  from  minml  «iid  animal  rahitaneM. 

The  powerful  effects  observed  by  Mr.  Hatchett  to  be  produced  on 
vennoaB  substances  hf  mtiac  mad,  and  the  discovery  made  by  him  of 
a  natural  i«ubstance,  composed  partly  of  resin  and  partly  of  asphal- 
tum,  induced  him  to  extend  his  experiments  to  the  bitumens.  He 
had  found,  that  almost  every  species  of  resin  is  completely  dissolved 
m  nitric  acid,  and  so  totally  changed  that  water  does  not  rau^  any 
separation ;  and  that,  by  evaporation,  a  deep  yellow  viscid  substance 
is  obtained,  equally  solnble  in  water  or  in  alcohol:  whems,  the  iint 
effect  of  the  abofe  add  on  some  of  the  bitnmfms,  for  instance,  asphal- 
tum  and  jet^  was  to  fonn  a  dark  brown  solution,  whilst  an  oiange* 
OokNiRd  man  was  separated,  which,  by  subsequent  digestion  in  an- 
other portion  of  nitric  acid,  "was  completely  dissolved,  and,  by  eva- 
poration, afforded  a  yeUow  vijscui  substance,  nearly  similar  to  that 
obtained  from  the  resins.  But  coals,  wiiich  contained  little  or  no 
bitumen,  did  not  yield  the  yellow  substance  above  mentioned. 

Mr.  Hatchett  then  made  a  similar  experiment  upon  charcoal,  and 
found  it  was  more  readily  dissolved  than  the  preceding  sobstances; 
BO  Tesidnnra  was  left;  and  the  solution  was  of  a  reddidi  brown 
colour. 

All  the  above  solutions,  when  carefully  evaporated  to  dr3mes8,  left 
a  bro^vn  L'lo5?y  re«*iduum,  which  exhibited  a  resinous  fracture  ;  that 
left  by  the  solution  of  charcoal  having  the  most  beautiful  appearance. 

The  chemical  properties  of  these  residua  were  as  follows : — 

1 .  They  were  speedily  dissolved  by  cold  water  and  by  alcohol. 

2.  Their  flavour  was  highly  astringent. 

3.  When  exposed  to  heat,  they  sm<^ced  but  little,  swelled  much, 

and  afforded  a  very  bulky  coal. 

4.  Their  solutions  in  water  reddened  litmus-paper. 

5.  These  solutions  copiously  precipitated  the  metallic  salts,  spe- 
cially muriate  of  tin,  acctit<'  ot  lead,  and  oxysulphate  of  iron. 

6.  'lliey  precipitated  gold  t'nun  it^  solution  in  the  mctLJiic  state. 

7.  They  also  precipitated  the  earthy  mdLs,  ^ach  as  the  nitrates  of 
lime,  of  barytes,  &c. 

8.  The  fixed  alkalieSt  as  weU  as  ammonia,  deepen  the  colour  of 
these  solutions,  and»  after  some  hours,  render  them  turbid. 

9.  Glue  or  isinglass  was  immediately  precipitated  from  water  by 
these  solutions,  lliese  precipitates  were,  in  every  respect,  similar 
to  those  formed  by  the  solutions  of  tan  hitherto  known,  excepting 
that  this  factitious  tan  appeared  to  be  exempt  from  the  extract, 
gallic  acid,  and  mucilage,  which  commonly  accompany  natural  tan. 

Mr.  Hatchett,  haviug  thus  discovered  that  tan  might  be  so  readily 
formed  from  vegetable  and  mineral  coals,  was  led  to  examine  whether 
it  could  not  sJso  be  formed  from  animal  coal»  For  this  purpose,  he 
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reduced  a  portion  of  isinglaBs  to  the  state  of  conl.  and  dip^ested  it  in 
nitric  acid,  which  at  first  did  uot  appear  to  act  upon  it.  but  at  length 
slowly  die&olved  almoi»t  the  whole  of  it.  'i'he  solution  resembled 
those  which  have  been  described,  but  was  of  a  deeper  brown  colour ; 
Mid,  when  evurantod  to  dxyacM,  left  a  vetidiiitm,  which,  upon  being 
examined  bj  the  re-agent»  employed  in  the  Ibrmer  experimente,  wm 
Ibund  to  produce  similar  efTecti. 

It  appear*  evident,  therefore,  that  tan  may  be  formed  from  anima] 
as  well  11?  from  vegetable  and  mineral  coal :  and  it  also  appeal r«,  from 
what  ha^  been  «tnted,  that  it  is  composed  of  carl>on,  combined  with 
a  certain  ]iroj)uition  of  oxygen.  It  seem?,  Imwever,  necessar}'  that 
the  carbon  sthould  be  uncombined  with  any  other  substance.  In 
support  of  thia  opinion,  Mr.  Hatchett  mentions  the  following  expe* 
rimentft:— > 

1.  A  piece  of  Bovey  coal,  which  appeared  like  half*eharred  wood, 
upon  being  treated  with  nitric  add,  framed  a  solution  of  a  deep  yel- 
low colour  :  this  solution,  when  evaporated,  left  a  residuum,  which, 

di»5solved  in  dis^tilled  Avntor.  and  examined  bv  variou*  re-an-ent^,  par- 
ticuiailv  hv  !rclatine,  did  not  show  any  sig^.s  of  its  coatauung  tan; 
Uie  piidumiuant  substance  appearini:^  to  be  oxalic  acid. 

2.  Another  piece  of  Bovey  coal,  which  wai»  more  perfectly  car- 
bonized, a^rded  abrown  aolntion,  which,  wilike  the  Icniner.  yielded 
a  constderable  quantity  of  tan, 

3.  A  portion  of  the  int-mentioned  sort  of  Bovey  coal,  by  being 
exposed  to  a  red  heat  in  a  cIo!<e  vessel,  and  then  treated  as  before, 
a'as  tliUB  converted,  almost  entirely,  into  tan. 

4.  A  coal  from  iSussex,  very  like  the  second  sort  of  Bovey  coal» 
also  allorded  tan. 

5.  A  piece  of  Surturbrand,  from  Iceland,  yielded  a  similar  result. 
C.  Deal  sawdust,  treated  in  the  same  manner  iu>  the  former  sub- 

atances,  afibrded  oxalic  acid,  hat  not  any  tan. 

7.  Another  portion  of  the  tame  aaWnst  was  reduced  into  char- 
coal, wliich,  treated  as  before,  was  thereby  converted  into  tan. 

8.  Teak  wood,  which  Mr.  Hatchett  bad  previously  ascertained 
not  to  contiiin  either  gallic  acid  or  tan,  wa.»*  reduced  into  chnrror\l. 
which  was  as  readily  converted  Into  tan  tlie  substances  already 
mentioned. 

Mr.  Hatchett  then  adverts  to  a  series  of  experiments  he  is  making 
on  the  slow  carbonization  of  vegetable  substances  in  the  hnmid  way, 
a  few  of  which,  he  aays,  he  is  compelled  to  notice,  on  aeeonnt  of 
their  being  intimately  connected  with  the  present  subject.  In  these 
experiments  he  has  obaerred.  that  concentrated  suli^urie  acid  dis- 
solves resinous  substances,  forming  a  yellowish  brown  transparent 
solution,  which,  by  digestion,  become?»  inteTi«elv  binrk.  Concentrated 
sulphuric  acid  readily  dissolves  the  rdinniou  turjx  ntinf  of  th(  sli(>ps. 
If  a  portion  of  this  solution  be  immediately  poured  mtu  cold  water,  the 
turpentine  is  precipitated,  in  the  state  of  common  yellow  resin,  iiut 
if  another  portion  of  the  same  solution  be,  after  the  lapse  of  an  hour 
or  more,  poured  into  eold  water,  the  festn  thus  formed  is  not  yellow. 
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but  dark  brown.  If  four  or  five  hours  elapse  before  the  ^lutiou  b 
poured  into  the  water,  the  rt-*>iii  precipitated  i>  found  to  be  com* 
pletely  black.  And  it  tl.c  diire-Uon  is  contumed  for  several  days,  or 
UDtd  there  is  no  longer  iUiy  production  of  8ulphureou>  irir-.  ^^i*?  tur- 
pentine m  cuavcrtcd  mU>  a  black  porous  coal.  wUich  duc»  uut  eoaUun 
•nj  ream*  iMMwig^  a  mliitwice  hereafter  noticed  may  frequently  be 
wepmted  6m  it  by  digeitioii  m  aloohoL 

When  cnmmnn  mm  was  treated  m  the  tame  manner,  about  4S 
per  cent,  of  the  eoal  waa  obtained^  wfakh,  after  expoeure  to  a  red 
heat  in  a  looaely-eorered  phtiiMi  cmeihle.  ttill  amounted  to  more 
than  30  per  ceut  .  and  appeared  to  poOTCW  pnipeitiea  very  similar  to 
thofle  of  bomc  ol  tlic  minend  coal:?. 

Mr.  Hatchett  having  ubtaiDed.  in  the  iiuuiuer  above  dei*(Ti)>ed, 
yellow  resiii,  brown  rebin,  black  resiii,  aud  coiil,  from  a  qu.iiilUy  of 
common  turpentine,  diaisolved  a  |iortion  of  each  of  these,  and  also  of 
the  tuipenliiie,  la  nitrie  acid,  and  then  rcdiioed  the  eohitiona  to  dry- 
neat.  The  rnidua,  whieh  varied  in  colour,  from  yeUow  to  dark 
hiown,  were  diaaolved  In  djatined  water,  and  examined  by  solutioa 
of  iainglaw  and  other  re-agents. 

1 .  'fhe  solution  of  the  reaiduum  of  turpentine  was  of  a  pale  straw 
colour,  and  did  not  contain  any  tan. 

2.  That  of  the  yellow  re«in  rest  labied  the  furiner  in  every  respect. 

3.  That  of  tlie  hrowa  rcdin  waa  of  a  dee^>er  yellow,  but  did  not 
afford  a  vestige  ui  tun. 

4.  llmt  of  the  Uack  resin,  on  the  contrary,  aiaded  a  consider* 
aUe  portion  of  tan. 

5.  That  of  the  coal  aSbided  tan  in  great  abnndaaee. 

Henoe  it  appears,  that  theae  modifications  of  turpentine  yield  tan 
«mly  in  proportion  to  the  quantity  of  their  original  carbon,  progrea- 
sivcly  converted  into  roal. 

Other  substances,  particularly  various  kinds  of  wood,  copal,  am- 
ber, and  wax,  when  reduced  into  coal  in  the  humid  way,  were  in 
like  manner  converted  into  tan  by  nitric  acid. 

But  tan  may,  Mr.  Hatchett  ^ays,  be  artificially  produced,  without 
the  help  of  nitric  add;  for  if  any  of  the  resins^  or  gum  resins,  after 
kng  digestion  with  sulphuric  acid,  are  d^ested  with  alcohol,  a  dark 
brown  solution  w  formed,  which,  by  evaporation,  yields  a  mass  that 
la  soluble  in  water  or  in  alcohol,  and  which  copiously  precipitates 
gelatine,  acetate  of  lead,  and  muriate  of  tin*  but  produces  only  a 
blight  effect  on  oxymiinate  of  iron. 

In  the  subsequent  section  of  this  paper,  Mr.  Hatchett  mentions 
some  circumstances  which  induce  hira  to  tldiik  that  a  natural  pro- 
cess, similar  to  thc^  above  described,  sometimes  takes  place  in  |)eat 
moQia,  and  that  tan  has  been,  and  continues  to  be,  formed  during 
tho  gradual  caihoniiation  and  conversion  of  the  vegetable  matter 
into  peat.  Supposing  this  opinion  to  be  correct,  it  peems.  he  says, 
at  first  difficult  to  conceive  how  the  formation  of  tan  is  effected 
during  the  growth  of  those  vegetables  from  which  it  has  hitherto 
been  obtained :  but  after  adverting  to  the  ex|H:rimenti  and  obs«rva- 
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tioos  of  Mr.  Biggin  and  Mr.  Davy,  which  show  that  the  proportion 
of  tan  in  the  same  trees  is  different  at  different  sea^ns,  and  tliat  it 
is  principally  contamed  in  the  winte  interior  bark,  which  hark  is 
compuMtiTely  nuMt  abmidiiit  in  ymaigtne»,  he  tAmetrei,  that  tbeie 
ieent  to  be  an  intinate  oomieKioii  between  the  fonnftkn  of  new 
wood  end  the  fonnetion  of  ten,  in  thoee  vegeteUet  which  afford  the 
latter ;  and  thinks  it  vety  probable  that  n¥sh  vegetihies  have  the 
faculty  of  absorbing  more  carbon  and  oxygen  than  b  required  in 
the  formation  of  the  vegetable  principles,  especially  of  the  woody 
fibre  ;  and  that  this  excess  of  carbon  and  oxvijen,  by  cheTnical  com- 
bination, becnmes  tan,  which  is  secreted  in  the  white  interior  bark, 
and  atterwariiii  decomposed,  aud  employed  in  the  formation  of  tiie 
new  wood. 

The  Ugneom  subetaiice  of  vegetables*  Mr.  Hatdiett  says,  appeaie 
to  be  composed  of  carbon,  oxygen,  hydrogen,  and  nitrogen ;  and  he 
has  reason  to  think,  from  aome  synthetical  experiments  he  has  made, 
that  tan  consists  of  53  parts  of  pure  carbon,  and  47  of  oxygen. 

In  the  concluding-  section,  Mr.  Hatchett  obsen*e?,  that  the  whole 
of  the  present  paper  mnv  be  concentnitrd  into  one  simple  fact, 
namely,  that  tan  is  composed  (at  least  essentially)  of  carbon  and 
oxvE^en ;  and  that,  although  it  has  liitherto  been  deemed  a  peculiar 
principle,  formed  by  nature  in  certain  vegetables,  it  may,  with  the 
greatest  ease,  be  produced,  by  presenting  oxygen  to  carbon  in  the 
humid  way,  under  the  circumstances  which  have  been  described. 

Since  the  experiments  which  have  been  related  were  made.  Mr. 
Hatchett  has.  he  says,  further  proved  the  efficacy  the  factitious 
tail  by  actual  practice ;  as  he  has  converted  skins  into  leather  by 
means  of  tan  produced  froin  materials  which,  to  professional  men, 
must  appear  extraordinary,  eucii  as  deal  sawdust,  asphalturo,  turpen- 
tine, pit-coal,  wax  candle,  and  a  })iecc  of  the  same  sort  of  skin. 
Allowing,  therefore,  that  the  artiticial  production  of  tan  must  for  the 
present  be  principally  regarded  only  as  a  curious  cbenucsl  fact,  not 
altogether  unimportant,  yet,  as  the  i)rinciple  on  which  it  is  Iwinded 
has  been  developed,  we  may,  Mr.  Hatchett  thinki,  hope  that  a  more 
economical  process  will  be  discovered,  so  that  every  tanner  may  be 
enabled  to  prepare  his  tan,  even  from  the  refuse  of  hia  preaent  mm- 
terials. 

The  Case  of  a  full-fjrown  Woman  in  whom  the  Ovarta  ((^fnent. 
By  Mr.  Charles  Pcar=,  F.L.S.  Communtcated  by  the  Riqht  Hon. 
Sir  Jo-^eph  Baiiki*,  K.B,  P,R.S,  Read  May  9,  1805.  Ai/. 
iruHs.  1605,/^.  225.] 

The  woman  whose  case  is  here  described  was  bom  in  Radnorshirs 

in  the  year  1  770.  She  was  of  a  fair  complexion,  and,  except  when 
irritated,  t»f  a  mild  temper.  In  her  diet  she  was  rernarkaMy  abste- 
mious*, eating  vcr\'  littU'.  (  itln  r  of  animal  or  vcffCtable  food  ;  and  if 
at  any  time  she  ate  a  liLurty  meal,  or  took  several  kinds  of  food,  she 
was  so  much  aifected  by  it  u&  to  tamt.    She  was  ol  a  coative  habit. 
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•ddon  haring  a  pimge  oftenor  tbtn  once  in  nine  dnyi,  lometimet 

only  once  in  fourteen  dajs.  She  ceased  to  grow  at  ten  years  of  age, 
and  was  only  four  feet  six  inches  in  height.  Across  the  shoulder? 
she  measured  fourteen  inches,  but  her  pelvi«  measured  only  nine 
inches,  from  the  ossa  ilia  to  the  sacrum.  Her  breasts  and  nipples 
nerer  enlarged  more  than  tho^c  of  a  man;  nor  did  she  ever  men- 
struate, or  show  any  other  biqu  of  puberty,  either  in  mind  or  body  ; 
on  tbe  oontniy,  ihe  elwmys  expreaaed  aversion  to  the  fiunilinriliee  of 
ywtBg  men. 

At  the  e^e  of  twenty-one  she  became  uneasy  at  finding  herself 
different  from  other  women,  and,  attributing  the  difference  to  her 
not  having  menstruated,  frequently  applied  for  medical  advice. 

She  wa«,  from  her  inftincy,  subject  to  the  attacks  of  a  complaint 
in  the  chest,  attended  with  cough.  These  attacks  increased  in  vio- 
lence as  she  advanced  in  age  ;  and  in  her  twenty-ninth  year,  one  of 
Liiein  came  on,  attended  with  convulsions,  of  which,  after  a  few  liours, 
ihe  died. 

Upon  ezamining  the  female  organs  ai%er  her  deatii»  it  appeared  that 
the  08  tincsa  and  ntems  had  the  nsual  form,  hut  had  not  increased 
beyond  their  size  in  the  iniant  state.  I'he  passage  into  the  nterus, 
through  the  cervix,  was  obMq^e,  and  the  Fallopian  tubes  were  per- 

^^f>\|<;  to  the  fimhriap.  Tlie  oraria  were  so  indistinct  that  they  rather 
showed  the  rudiments  which  ought  to  have  formed  them,  than  any 
part  of  their  natural  structure. 

From  the  histor}''  of  the  preceding  case,  it  appears,  not  only  that 
an  imperfect  state  of  the  o\*ariR  is  attended  with  an  absence  of  all 
the  characters  belonging  to  the  female  after  puberty,  but  also  that 
fSke  ntems  itsdf*  although  perfectly  formed,  was  checked  in  its  growth. 
In  consequence  of  the  imperfect  structure  of  tiiose  parts. 

A  DesrripHon  of  Malformatum  ta  the  Henri  of  an  Infant.    By  Mr. 

Hugh  Chudleigh  Standert.  Cnmviunh  a(ed  hy  Anthonv  Carlisle, 
E*q,  F,R.S.    Head  May  d,  1805.    IFhU,  Trans,  1805,  p.  228.] 

The  infent  here  treated  of  died  at  the  age  of  ten  days,  during  which 
period  nothing  particular  was  remarked,  except  that  the  skin  exhi* 
bited  the  blue  colour  so  common  in  cases  of  imperfect  pulmonary 
circulation. 

Upon  opening  the  body,  all  the  nscera  were  found  in  the  natural 
state,  except  the  heart,  which  exhibited  the  following  remarkable 

structure : 

Externally,  only  one  auricle  could  be  perceived,  into  which  the 
pulmonary-  veins  and  venie  cavae  entered  in  the  usual  manner,  llie 
pulmonary  artery  was  wanting,  and  the  body  of  the  heart  had  but 
one  ventricle,  which  was  separated  from  the  auricle  by  tendinous 
vnlfes,  end  opened  into  the  aorta. 

Hie  auricle  was  also  single,  and  had  a  narrow  muscular  band .  which 
ero^scd  the  ostium  venosum.  in  the  place  of  the  septum.  The  aorta 
sent  off  an  artery  from  the  situation  of  the  ductus  arteriosus ;  thi^ 
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artery  was  divided  into  two  branches,  to  supply  the  lungs.  Thete 
vessels  were  of  small  diameter. 

The  pulmonary  veins  were  four  la  number  ;  but  tlie  area  of  these, 
tnd  timt  of  the  vessel  wbich  sisted  as  the  puhmmary  artery,  did  not 
exceed  half  the  usual  dimensions. 

The  child,  while  alive,  was  seen  by  Dr.  Combe,  who  did  not 
observe  that  its  respiration,  tempeimtnre,  or  muscular  action,  were 
materially  affected. 

On  a  Method  of  analysing  Stones  containing  fixed  Alkali,  by  Means  of 
the  Bornrir  And.  By  Humphry  Da\y,  Esq.  F.R.S.  Professor  of 
Chemistry  in  the  Royal  Institution.  Read  May  16,  1805.  [PkU, 
Trans.  1805, />.  231.] 

The  method  of  analysis  here  described  by  Mr.  Davy  is  founded  on 
the  attraction  of  the  boracic  acid  for  the  simple  earths,  which  is  con- 
siderable r\t  tho  heat  of  ignition,  nnd  on  the  eR«e  with  M  hioh  the 
compounds  formed  with  them  arc  decomjioscd  by  tiie  minerai  acids. 

The  processs  i«  a.-^  follows  :  HK)  g^raiiis  of  the  stone  to  be  examined 
must  be  fused  for  about  hall  an  hour,  in  a  strong  red  heat,  with  200 
grains  of  boracic  acid ;  an  ounce  and  a  half  of  nitric  acid,  diluted 
with  seven  or  eight  times  as  much  water,  must  be  digested  upon  the 
mass  till  the  whole  is  decomposed ;  and  the  fluid  must  then  be  re* 
duced.  by  evaporation,  to  an  ounce  and  a  half  or  two  ounces. 

If  the  stone  contiin  silex,  it  will  now  he  separated  :  this  must  be 
collected  \\\)or\  n  filter,  and  wnj-hcd  with  distilled  water  till  freed  from 
the  boracic  acid  and  all  other  i^aliue  matter. 

Tlie  water  that  has  passed  must  be  mixed  with  the  othei  fluul,  and 
the  mixture  evaporated  till  it  \&  reduceti  to  a  convenient  quantity, 
for  instance,  half  a  pint.  It  must  then  be  saturated  with  carbonate 
of  ammonia,  and  boiled  with  an  excess  of  thb  salt  till  all  prectpitaUe 
matter  has  fallen  to  the  bottom  of  the  vessel. 

The  earths  and  metallic  oxides  must  be  separated  by  the  filter,  and 
to  the  filtered  liquor  must  be  added  nitric  add,  till  it  tastes  very 
sour :  it  must  then  be  evaporated  till  the  l>orneir  arid  nppears  free. 

'ilie  fluid  must  be  again  pa?«ed  througii  tiie  hiter,  and  cvaj>orat€d 
to  dryness  ;  when,  by  expos^ure  to  a  tiejc^ree  of  heat  equal  to  4.30°  of 
Falirenheit,  the  nitrate  of  ammonia  will  be  decomposed,  and  the  ni- 
trate of  fixed  alkali  will  remain  in  the  vessel. 

The  remaining  earths  and  oxides  Mr.  Davy  has  separated  by  the 
usual  processes.  The  alumina  he  has  separated  by  solution  of  pot- 
ash ;  the  lime  by  sulphuric  acid  ;  the  oxide  of  iron  by  succinate  of 
ammonia ;  the  manganese  by  hydrosulpburet  of  potash ;  and  the 
maj^csia  by  pure  soda. 
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Om  tke  Dineiion  and  Velocity  of  the  Motion  of  the  Sun,  and  SoUt 
System.  By  WiUiam  Herschcl.  LLM,  FJt,S.  Read  May  16. 
1805.    IFAii.  TVtPw.  1805,  p,  233.] 

Although,  in  the  title  to  this  paper.  Dr.  Henehel  mentioiia  both 
the  directioii  and  velocity  of  the  adar  system,  it  is  his  intentioii.  he 
aaya,  to  limit  his  im|uirics»  at  present,  to  the  fint  of  these  subjects, 
and  to  discuss  the  other  at  some  future  op])ortunity.  He  b  induced 

to  enter  into  tins  inquiry,  because  a  solar  motion,  if  established, 
seems  to  contradict  the  original  intention  for  which  it  was  intro- 
duced ;  namely,  to  take  away  many  of  the  proper  motions  of  stars, 
by  investing  tiie  sun  witii  a  contrary  one.  But  as  the  solar  motion 
will  reveal  a  greater  number  of  concealed  real  motions  than  need  be 
admitted  if  t&  son  were  at  rest,  the  necessity  of  admitting  its  motion 
ought  to  be  well  estabUshed. 

From  the  motion  of  the  secondary  planets  round  the  primary  ones, 
and  of  these  round  the  sun,  the  solar  motion  must  be  allowed  to  be 
a  very  possible  event ;  and  the  rotator}'  motion  of  the  sun,  from  which 
a  disjilacing  of  tlie  solar  centre  liai>  been  inferred,  also  indicates  a 
motion  of  transLinon  in  space  ;  for  it  dovis  not  aj)pear  probable  that 
any  mechanical  unprc^siou  should  produce  the  former  without  occa- 
sioning the  latter. 

It  woold.  Dr.  Herschel  thinks,  be  worth  while  for  those  who  hare 
fixed  instrmnents,  to  observe  those  stars  which  change  their  magni- 
tudes periodically ;  for,  as  this  change  is  probably  owing  to  a  rotatory 
motion,  a  real  motion  in  space  may  be  expected  to  attend  it :  ancL 
on  the  other  hand,  all  those  stars  that  have  a  motion  in  space  may  be 
Sup{)Osed  tu  luive  al«o  a  rotation  on  their  axes. 

Dr.  Herschcl  now  proceeds  to  consider  the  symptoms  of  parallactic 
motions.  If,  says  he,  the  sun  be  supposed  to  move  towards  n  certain 
part  of  the  heavens,  the  stars  will  appear,  to  an  inhabitant  of  the 
earth,  to  move  in  an  opposite  direction.  This  may  be  called  the 
parallactic  motion  of  a  star;  and,  if  the  star  has  no  real  motion,  it 
will  also  be  its  apparent  motion ;  but,  if  the  star  should  have  a  real 
motion,  it  will  appear  to  move  along  the  diagonal  of  a  parallelogram, 
which  diagonal  will  represent  its  real  motion,  lliis  is  illustrated  by 
n  diagTam,  to  nliich  we  must  refer  for  a  fuller  explanation  of  this 
part  of  the  paper.  We  ^hn\\  only  obsene,  that  the  absolute  motion 
of  a  star  in  space  will  -till  remain  unknown,  a-  well  us  its  velocity, 
because  the  inclination  ol  tiiat  moliuii,  uu  wluch  lU  real  velocity  will 
dqiend,  admits  the  greatest  variety  of  directions. 

In  Older  to  ascertain  whether  parallactic  motions  exist,  we  ought. 
Dr.  Henchel  says,  to  examine  the  brightest  stars ;  it  being  probable 
that  they  are  most  liable  to  be  visibly  aifected  by  solar  motion :  and 
we  should  also  seek  for  n  criterion  by  which  parallactic  motions  may 
be  distinguished  from  real  motions.  'I'hi;^  we  find  in  their  direction? ; 
for,  if  a  solar  motion  exists,  idl  par;dluctic  motions  will  tend  to  a 
point  in  rpjxiMiiou  to  its  direction  ;  whereas  real  motions  will  be 
dispersed  mdiscfuuinHtely  to  all  parts  of  bpacc. 
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Dr.  Herschel  has  deluieated  the  meeting  of  the  arches,  ariaiog 
from  a  calculation  of  the  proper  motions  of  the  36  stars  in  Dr.  Maa- 
kelyne's  Catalogue,  on  a  celestial  globe  ;  and  finds  that,  in  the 
northern  hemisphere,  no  les?*  than  ten  of  those  intersections  arc  made 
by  stars  of  the  first  magnitude,  in  a  verj'  limited  part  of  Liie  heavens, 
about  the  coBstellalioiLof  Hercules.  Upon  all  the  remaining  aiurfiiee 
there  is  not  the  least  appearance  of  any  other  than  a  ptoniiscttoiii 
situation  of  intenections,  and  only  one  of  these  made  by  arches  of 
principal  stars. 

A  table  is  then  given  of  the  calculated  situations  of  the  above- 
mentioned  ten  intersections  in  right  ascension  and  north  polar  di- 
stance ;  and  it  is  observed,  that  if  the  intersections  made  by  the 
pn  j  ipr  motion?*  of  ?ome  Inrire  f^tnrs  of  the  next  order,  and  the  arches 
in  wiiich  the  stars  of  tlie  first  magnitude  move,  are  exiuumed,  nu 
less  than  fifteen  unite  witli  the  former  ten  in  pcanting  out  the  same 
part  of  the  heavens  as  a  parallactic  centre.  This,  Dr.  Hersdid 
thinks,  can  hardly  fail  to  he  considered  as  a  convincing  proof  of  the 
motion  here  treated  of. 

Tlie  changes  in  the  position  of  double  stars  are  next  considered  ; 
and  these,  Dr.  Herschel  thinks,  it  will  be  more  eUglV>le  to  ascribe  to 
the  effect  of  parallax  than  to  admit  so  many  separate  motions  in  the 
different  stars,  especially  as  the  par.iUacLic  motions  of  at  least  half 
of  the  66  double  stars  described  by  him,  point  out  the  same  apex  oi 
a  solar  motion  by  their  direction  to  its  opposite  parallactic  centre. 

Dr,  Herschel  then  remarks,  tiiat  if  the  proper  motions  of  the  atan 
were  such  as  they  appear  to  be,  they  would  exhibit  an  incongruous 
mixture  of  great  velocity  and  extreme  slowness.  Of  this  inoongruity, 
several  instances  are  enumerated  ;  but  it  will,  he  says,  be  shown, 
when  the  direction  and  velocity  of  the  solar  motion  are  e3l^lained» 
that  these  incongruities  are  mere  parallactic  appearances. 

With  respect  to  the  occultation  of  a  small  stai-  by  a  large  one. 
Dr.  Herschel  will,  he  says,  prove,  when  the  solar  motion  is  esta- 
blished, that  the  vanishing  of  the  small  star  near  9  Cygni  is,  as  far 
as  we  can  judge  at  present,  only  a  paraUactie  appearance. 

Dr.  Herschd  now  proceeds  to  consider  the  direction  of  the  solar 
motion :  the  expedience  of  admitting  such  motion  being,  he  thinka» 
after  what  has  been  said,  no  lonL^er  questionable. 

He  begins  by  proving^,  that  win  n  the  proper  motions  of  two  stan 
are  given,  an  upex  mav  he  found,  to  which,  if  the  he  ?~upi)osed 
to  move  with  a  certain  velocity,  the  two  given  motions  may  be  re- 
solved into  apparent  changes,  arising  from  bideieal  parallax  ;  the 
stars  remaining  perfectly  at  rest,  llie  mode  of  provmg  this,  in 
which  Arcturus  and  Sirius  are  used  as  examples,  will  not  admit  ct 
abridgement.  But,  from  the  nature  of  proper  motions,  it  follows, 
that  when  a  third  star  does  not  lead  us  to  the  same  apex  as  the 
other  two,  its  ajrparent  motion  cannot  be  resolved  by  the  effect  of 
parallax  alone  :  and,  ulthmiph  we  may  account  for  the  ]iropcr  motion 
of  the  third  star,  rain  lla  for  iiibtauce.  by  retaining  the  same  apex  of 
(lie  !!olar  motion  wiuch  cj^plained  the  apparent  motions  of  the  other 
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two,  ret,  in  doing  this,  we  must  assign  a  higb  degpree  of  real  motion 
to  Capella.  To  this  it  may  be  objected,  that  we  have  no  rtason  to 
deprive  Arcturiui  aad  Siriua  of  real  motion*?,  in  order  to  give  a  motion 
oi  the  same  nature  to  every  star  that  has  a  proper  motion  not  tending 
to  the  same  parallactic  centre    the  moticitts  of  Arcturus  and  Sinus. 

It  appean,  thieidbce.  Ih«t  raeh  an  apex  for  the  solar  motkm  ou^ 
to  be  fixed  upon  as  is  eqaaUy  fovouimbie  to  every  star  that  is  proper 
for  directing  our  choice  ;  and  our  aim  must  be,  to  reduce  the  proper 
motiona  of  the  stars  to  their  lowest  quantities. 

From  H  tfiljle  trlven  by  Dr.  Herschel,  it  appears,  that  the  sum  of 
the  a[)});ircnt  im^tioiis  of  the  six  principal  stars  whose  inters^cctiug 
archea  art  given,  namely,  biriu*,  Arcturus,  Capelia,  Lyra,  Aldebaraa, 
and  Procyou,  is  j"  353  ;  and  il  wc  suppose  the  point  towards  wiiich 
the  sun  moves  to  be  A  HercuUs,  the  annual  proper  motions  of  tlie  six 
•tais  will  be  reduced  to  real  motions  of  no  more  than  2"*219. 

It  appean»  from  the  inspection  of  a  figure  that  represents  the 
mmntttice  of  real  motion  required  when  X  Herculia  is  fixed  upon, 
nat,  by  a  regular  method  of  approximation,  a  situation  might  be 
found  w  here  tlie  apparent  motion  of  the  &ix  stars  would  be  much  re- 
duced. Accordingly,  by  lixinn:  upon  a  point  near  the  followinir  knee 
of  Hercules,  whose  right  asceuMun  is  270°  15',  and  north  polar  di- 
stance 54°  45',  the  annual  proper  motion  of  the  six  stars  was  reduced 
to  1"'459,  which  is  0"'760  less  than  when  the  apex  was  X  Herculis. 

In  approximating  to  the  above  point,  the  line  of  the  apparent  mo- 
tion of  Sixins  was  principally  oomndeted ;  but»  as  Sirius  is  not  the 
atar  that  has  the  greatest  proper  motion,  it  occurred  to  Dr.  Herscliel 
that  another  minimum,  obtained  from  the  line  in  which  Arcturus 
seems  to  move,  would  be  more  accurate  ;  and  he  was  soon  led  t<>  h 
point,  not  only  in  the  Une  of  the  apparent  motiun  of  Arcturus,  hut 
equally  favourable  to  Sirius  and  IVucyon,  the  rcmainini;  two  s-tars 
that  liuve  tiie  ^eatest  motion.  The  ri^'ht  ascension  of  tiiis  point  is 
'i45''  52'  ;iO",  and  iu  north  polar  distance  40  22'. 

If  the  principles  which  have  been  laid  down  for  determining  the 
aokr  motion  are  admitted,  the  above  apex  must  be  very  near  the 
truth ;  for  an  alteiation  of  a  few  minutes  in  riglit  ascension  or  |)olar 
dtstance,  either  way.  will  increase  the  required  real  motion  of  these 
stars.  'Vhe  sum  of  the  real  motions  with  the  before -me  ntioned  apex 
i»  only  "ttaS,  bcinq-  less  than  that  of  the  former  calculation  by  'b'Jd. 

Dr.  Herschci  dues  not,  he  says,  mean  to  a.^scrt  that  thci?e  real  mo- 
tions  can  be  actually  reduced  to  the  low  quantities  above  mentioned  ; 
but.  whatever  may  be  the  sum  of  real  motions  retpured  to  account 
for  the  phenomena  of  proper  motions,  the  foregoing  arguments  can- 
not be  affected  by  the  result ;  for,  as  it  is  known  that  pru)ier  motions 
exist,  and  no  sokr  motion  can  resolve  them  entin  ly  iuto  parallactic 
rootMma,  we  ought  to  give  the  preference  to  that  direction  of  the 
motion  of  the  sun  that  will  take  away  more  real  motion  than  any 
other. 
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On  I  he  Rpproductiom  of  Buds,  By  Thomas  Andrew  Knigfat,  Ksq. 
F.R  S.  In  a  Lettnr  to  the  Right  Hon.  5ir  Joseph  Banks,  K,B, 
P.R^.    Read  May  23.  1805.    C^Ai/.  Trm.  1805,  ji.  257.] 

Mr.  Knight  begins  his  paper  hy  stating,  that  every  tree,  in  the 
usual  coune  of  its  growth,  generates  the  buds  that  expand  in  tbe 
aocoeeding  spring ;  but  if  tliese  buds  are  destroyed,  during  the  vinter 
or  early  part  of  the  spring,  otlu  r  buds  are  in  many  species  gene- 
rated ;  which  huds  perform  the  ofhoe  of  those  that  previously  existed, 
except  that  they  never  nff'ord  hh>?Jsom8  or  fruit.  This  reproduction 
of  hu(h  has  not  escaped  tlie  notice  of  naturalist?  ;  but  it  does  not 
appear  tliat  they  have  ascertained  from  which  of  the  various  sub- 
stances of  tlie  tree  the  reproduced  buds  derived  Uieir  origin. 

After  noticing  some  erroneous  optnioos  respecting  &  origin  of 
buds,  Mr.  Knight  proceeds  to  relate  some  observations  and 
ments  made  by  him  on  this  subject.  If  the  iruit-stalkB  of  the  Sea 
Cale  (Crambe  maritima)  are  cut  off  in  the  spring,  the  medullary  sub- 
stance decays,  «nd  a  cup  is  formed,  the  sides  of  which  consiat  of  a 
woody  jsubstance,  perfectly  similar  to  the  aJbtimnm  of  trees.  From 
the  interior  part  of  this  substance,  new  bud^  are  frequently  ne- 
mted  m  the  en^sning  sprincr :  hence  it  is  obvious,  that  the  biid>,  in 
this  case,  do  not  B])ring  from  the  bark ;  but  it  is  not  equally  evident 
that  they  do  not  spring  from  some  remains  of  the  medulla. 

In  the  autumn  of  lS02,  Mr.  Knight  discovered  that  the  potatoe 
possessed  a  similar  power  of  reproducing  its  buds;  which  buds 
sprung  from  tubers  generated  on  the  surfaces  made  by  the  knife  in 
dividing  the  root.  In  a  former  paper  he  has  given  some  reasons  for 
•npjwf'ing'  tliut  the  internal  substance  of  the  potatoe  is  alburnous  : 
he  now  ob-en  es,  that  there  is  in  the  young  tuber  a  transparent  line 
tbrout^h  the  centre,  which  is  probablv  its  medulla  ;  and  that  the  re- 
produced buds  did  not  spring  from  Liic  central  part,  nor  from  tiie 
«turface  in  contact  with  die  baric,  hut  ftom  what  he  has  supposed  to 
be  the  alburnum  of  the  root. 

The  author  now  gives  an  account  of  the  experiments  made,  in  the 
autumn  of  1B02,  on  young  apple,  pear,  and  plum  trees,  raised  by 
him  from  seed,  and,  at  that  time,  about  two  inches  above  the  ground. 
Tlie«e  plant?,  after  removinp^  some  of  the  soil,  were  cut  off,  about  nn 
jiich  htlow  where  the  seed-leaves  tormerlv  prew  ;  so  tliat  a  ]M>riiou 
of  the  root,  about  an  inch  lont?,  and  without  any  bud  njioii  it,  re- 
njained  exposed.  In  tlie  beginning  of  April,  many  smidl  elevated 
points  were  seen  on  the  bark ;  these  appeared  to  proceed  from  tlie 
alburnum,  and,  as  the  spring  advanced,  perforated  the  bark,  and 
produced  shoots. 

As  it  might  be  supposed  that  in  the  preceding  experiments  the 
buds  may  have  originated  from  the  medulla,  Mr.  Knight  thought  it 
right  to  make  -^oine  similar  experiments  on  old  trees  ;  and  found  the 
buds  were  i  l  ]  roduced  by  such  trees,  exactly  in  the  same  manner  a« 
by  the  annual  roots. 

Mr.  Knight,  in  a  former  paper,  has  remarked,  that  the  ccntnd 
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maels  appear  to  derive  their  origin  from  the  albiirnous  tubes ;  he 

now  think?  it  not  improbriblo  thnt  the  latenil,  as  well  as  the  terminal 
orifices  of  the  aiburnous  tube?,  may  possess  the  power  of  generating 
central  vessel*,  and  that  these  vessels  give  existence  to  the  repro- 
duced buds  and  leaves. 

Mr.  Knight  attempted  to  discover  in  seeds  a  similar  power  to  re- 
geperate  their  buds ;  but  no  experimente  he  could  meke  were  de- 
dahe,  ee  he  was  never  able  to  satiefyhimMlf  that  all  the  bndsooiild 
be  eradicated  without  the  base  of  the  plumula  being  dcetroyed. 

The  power  of  reproducing  buds  here  treated  of,  is  not  possessed, 
Mr.  Knic^ht  says,  hv  annual  or  biennial  plants  ;  but  he  relates  that 
a  turnip,  from  which  the  Lrrc  atcr  part  of  its  fruit-stalks  hud  hern  rut 
off,  and  of  whieh  all  the  bu(]s  hiul  been  destroyed,  remained  some 
weeks  in  aji  apparently  dormant  state ;  the  first  seed  in  each  j>ud 
then  germinated,  and,  bursting  the  seed-vessel,  seemed  to  perform 
the  office  of  a  bud  and  leaves  to  the  parent  plant  during  the  short 
remaining  term  of  its  existence. 

Mr.  Knight  takes  this  opportunitj  to  ooireet  an  inference  drawn 
by  him,  in  a  former  paper,  from  an  experiment  in  which,  after  in* 
vortine:  ^  ^'hoot  of  a  vine  and  removing  a  portion  of  its  bark,  more 
new  wood  was  creneraled  on  the  lower  lip  of  the  woimc!,  now  be- 
come uppermost,  than  on  the  oi)po5ite  lip.  He  lias  there  mftrrcd, 
that  this  effect  was  produced  by  sap  which  had  descended  froru  the 
leaves  above.  But  ab  the  branch  was  employed  as  a  layer,  the  matter 
which  would  have  accumulated  on  the  oppoaite  lip  of  the  wound  had 
been  expended  in  the  formation  of  roots ;  a  circumstance  which,  at 
that  time,  escaped  Mr.  Knight'a  attention. 

Same  Accwnt  of  two  Mummies  of  ike  Egyptian  Ibh,  one  of  which  was 
in  a  remarkably  perfect  State.  By  John  Pearson,  Esq*  FMJS* 
Read  June  13,  ld05.    IPkU.  Drmu.  1805.  p.  264.]  . 

After  some  geacral  observations  on  the  art  of  embalming,  as  st  was 
practised  hy  the  ancient  Egyptians,  and  on  the  various  kinds  of  ani- 
mals embalmed  by  them,  Mr.  Pearson  proceeds  to  give  a  ])articular 
descn})tion  of  the  very  perfect  mummy  of  an  Ibis,  which  ionns  the 

chief  subject  of  the  present  paper. 

'ilii.s  mummy  was  tidcen  out  of  the  catacombs  at  Tliebes,  by  the 
late  Major  Hayes,  in  the  year  1802  or  1803.  It  was  envduped  in 
clotli,  and  contained  in  an  eartlien  jar,  suuilar  to  those  which  are 
found  at  Saccara.  Upon  unrolling  the  bandage  with  which  the 
mummy  was  covered,  it  was  found  to  consist  of  strips  of  doth,  about 
thrse  inchea  broad,  which  were  strong  and  finn.  The  first  circum* 
volutions  of  this  cloth  separated  easily ;  but  as  the  work  proceeded, 
they  were  found  to  adhere  more  firmly,  and  at  last  were  so  closely 
UTiitfd,  tliat  it  was  necessary  to  divide  them  by  mean.«  of  a  strong 
knde.  K;li  b  layer  of  c  loth  pecmed  to  have  been  imbiud  with  some 
bituminous  svib>tance  m  ii  lujiiut  state  ;  and  tin/  l>iiiiciH|^fs  \\  t-re  hirthcr 
secured  by  means  ol  tiucaU,  ui  ::;uch  a  ixiamiv:!  thai  the  w  huiw  muss 
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vm»  rendered  firm  and  coherent ;  when  the  baiidag^e  \va»  removed* 
the  bird  upptared  to  be  covered  With  the  same  kind  of  bitumiiioiui 
substance  that  had  cemented  the  strips  of  cloth.  An  much  ui  Ihia 
substance  as  coukl  be  removed  without  injuring  the  bird  mm  now 
carefully  taken  off;  and  after  the  labour  of  seTeral  houia,  Mr.  Peanon 
succeeded  in  displaying  the  whole  Inid  aa  it  had  been  onginally  de» 
posited  by  the  embalmer. 

The  neck  of  the  bird  was  tv^'i8ted»  so  that  the  vertex  of  the  head 
hiy  a  little  to  the  left  of  the  sternum.  'Hie  bill  descended  between 
tiie  leet,  and  reH<  hed  to  the  extremity'  of  the  tail.  The  feet  were 
bent  ujjwaids,  and  placed  one  on  each  side  of  the  head.  The  winr* 
were  brought  close  to  the  »idcs  uf  the  body.  The  feathers  of  liie 
back  and  wing»  were  white,  tipped  ut  their  extremities  with  dark 
brown.  Tht  tail  feathers  could  not  be  suiRciently  deared  Iroro  the 
bitununotts  substance,  to  determine  their  colour.  From  the  state  of 
the  quills  of  the  wing  featheia,  it  appeared  that  the  bird  had  attained 
its  full  growth. 

Tlie  dimoiieiou!*  of  thi«  Mrd  were  as  follow*  :  indies. 
From  tiie  lenniuatiou  oi  the  neck  to  the  extremity  of 

the  tail   I  Ji 

Length  of  the  neck   <>J 

■  head  and  bill   8 

^— —  sternum   4 

 metatarsal  bone   34 

iiongest  toe  •  •••• 

Width  at  the  shoulders  4l 

Circumference  of  the  body  ,  13j 

Weight  of  the  \vh<>lc,  IGi  ounccis,  'iVuv. 
No  particular  mrak-  uf  dccav  rnn  hv  i  Lic  cived  in  this  mummy, 
although  it  is  probable,  Mr.  Peuisou  says,  tiiat  the  greater  part  of 
30fX)  years  has  elap^ed  since  it  was  embalmed.  It  was,  he  thinks, 
immersed  in  the  bituminous  matter,  while  that  matter  was  in  a  liquid 
state ;  but  that  it  was  not  boiled  therein,  aa  Grew  supposed,  is  evi- 
dent, from  the  feathers  not  being  eoitugated,  or  otherwise  materially 
ehanged  from  their  natural  state. 

Mr.  Penr^on  unrolled  anotlier  mummy  of  an  Ibis,  al!*o  fent  from 
Thebes  by  Aliijur  Jiayes,  which  aj)iirHred  to  have  been  ciiib;dmed  in 
n  different  nuuiner.  The  cloth  of  tlu.-  latter  wat«  of  a  courser  texture; 
it  had  not  been  so  thorouglily  imbued  with  bitumen,  nor  were  tlie 
circular  bands  continued  to  the  body  of  the  bird,  which  was  merely 
wrapped  in  several  pieces  of  doth.  Hue  mummy  was  in  sueh  a  state 
of  decay,  that  no  remains  of  the  head  or  bill  could  be  discovered.  The 
exterior  layer  of  feathers  was  in  p^eneral  of  a  dark  eoknur,  some  of 
them  tipped  with  white.  Hie  piumsge  of  the  neck  and  tail  was 
white :  the  latter  had  a  tufted  appearance. 

Whether  th<  two  birds  here  described  were  what  autliors^  have 
called  the  %viute  and  the  black  I))i»,  Mr.  Pearson  cannot,  lu  ^ays. 
presume  to  determine.  VViih  respect  to  the  mode  in  which  such 
birds  were  embalmed,  it  ap)jears,  he  thinks,  contrary  to  what  ia 
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•tatcd  hf  Hcfodottti  to  have  been  the  practice  ia  cmhdming  humaii 
bodies,  that  the  stomach  and  intestines  were  not  removed,  as  upon 
examining  the  interior  parts  of  the  last-mentioned  Ibis,  Mr.  Peanon 
met  with  a  soft  spongy  substance,  containing-  several  scarabapi  in  an 
imjierfect  state.  These,  he  supposes,  had  been  taken  the  food  of 
the  bird,  and  were  not  digested  at  the  time  of  its  death.  He  also 
observes,  that  a^  larv^  uf  dermei^tides  and  other  insects  have  been 
detected  among  the  dtnt  and  bones  of  the  mummy  of  an  Ibis,  it  may 
be  presumed  tibat  this  bitd  iras  not  always  in  a  fresh  state  afe  tbie 
time  irhen  it  iras  embafaned* 

Obiertmtimu  en  the$inffular  Fiffmrt  of  the  PUmit  Sahim,  By  William 
Herschel,  XX.D.F.JS.i9.  Read  Jane  20, 1806.  [PkU.TraH$,l90S, 
p.  272.] 

Notwithstanding  the  variety  of  extraordinary  phenomena  already 
observed  respecting  the  planet  Saturn,  there  remains,  Dr.  Herschel 
says,  a  singiilarity  which  distinguishes  the  figure  of  Saturn  Irom  that 
of  aU  the  other  planets. 

He  had,  in  the  year  1776,  observed  that  the  body  of  Saturn  was 
not  exactly  round,  and  had  found  in  the  year  1781  that  it  was  flat- 
tened at  the  pole?»  at  least  a"  much  ns  Jupiter.  In  the  year  1789 
he  measured  the  equatorial  and  polar  duimc  t(  rs,  and  tiup|K)smg  there 
could  be  no  other  particularity  in  tlie  hgure  uf  the  planet,  ascribed  a 
certain  irregularity  he  perceived  in  otlMr  parts  of  the  body,  to  the 
interference  of  the  ring. 

Dr.  Herschel  now  relates  a  series  of  observations  ' made  in  the 
months  of  April,  May,  and  June,  of  the  present  year,  of  which  the 
Ibllo^'ing  are  the  roost  remarkable. 

April  12. — ^'I'he  flattening  of  the  polar  regions  appeared  not  iO 
gradual  as  in  Jupiter,  and  sLcmed  not  to  begin  till  at  a  high  latitude. 

April  1 8. — The  situation  of  the  four  points  of  the  pjeat^t  curva- 
ture was  mcastured  with  Dr.  Herschel's  angular  miciumeter,  power 
527.  Tlieir  latitude  was  found  to  be  46*>  88' ;  but  as  neither  of  the 
cms  wires  could  be  in  the  parallel,  no  great  accuracy.  Dr.  Herschel 
saya»  could  be  expected. 

April  19.— Ten.feet  reflector,  power  400.  The  figure  of  Saturn 
was  somewhat  like  a  pnrallelogram,  with  the  four  comers  rounded 
off  deeply.  A  nieHf»\ire  of  the  position  of  the  four  points  of  the  greatest 
curvature,  taken  this  ni^ht,  gave  their  latitude  4j""  44''5. 

May  the  5th,  r2th,  and  13th. — Ten-feet  reflector,  with  difl?"erent 
powers.  Jupiter  and  Saturn  were  viewed  alternately,  and  compared. 
A  greater  curvature  was  evident  at  the  polar  and  equatorial  renona 
of  Jopter  than  at  those  regions  in  Satinrn.  Tliese  alternate  obser- 
vations were  many  times  repeated,  imd  the  oftener  the  planets  were 
compered,  the  more  striking  appeared  the  difference  in  their  shape. 

Nlay  'JR.— Tcn-frrt  reflector,  j>ower  4(>0.  l*he  difference  in  the 
three  diameters  of  Saturn  wa«  evident  without  measurement  llwit 
which  passes  through  the  points  of  the  greatest  curvature  being  the 
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largest ;  the  equatorial  diameter  the  next;  aud  the  polar  diameter 

the  smallest. 

June  1. — 'i'wo  measures  of  the  latitude  of  the  greatest  curvature 
were  taken,  by  setting  the  fixed  thread  of  the  micrometer  to  the  di- 
rection of  tiie  ring.   Hie  mean  of  tliMo  wis  43^ 

J\m  2nd.— »The  two  phmeta  weve  Yiewed  alteniateljr  with  powen 
of  300,  of  200,  tad  of  160 ;  and  even  with  ^  lowest  of  theae,  the 
difference  in  the  figue  of  the  i^anets  wae  rtry  evident. 

The  telescopic  appearance  of  Saturn  was  then  compared  with  a 
figure  drawn  from  the  measures  Dr.  Her^rhe!  had  taken,  combined 
with  the  proportion  between  the  equatorial  and  ])olar  diameter*  de- 
termined in  the  year  1789,  From  these  a  corrected  figure  was 
formed,  of  wliich  an  exact  copy  isi  given.  The  dimea&ioufi  of  it,  in 
proportlooal  parts,  are,^ 

Diameter  of  the  greatest  enrvatnre  •   36 

Equatorial  diameter    35 

Polar  diameter  32 

Latitude  of  the  longest  diameter   43°  20* 

Tliese  observations,  Dr.  Herschel  think?,  mnv  tend,  in  9ome  mea- 
sure, to  ascertain  the  quantity  of  matter  m  the  riu;,'  aud  its  solidity; 
they  also  afford  a  new  instance  of  the  effect  uf  gravitation  on  the 
hgare  of  planets;  for  in  the  present  ca^^e  the  op|>osite  influence  of 
two  centripetal,  and  two  centrifugal  Ibvcee,  must  be  conrido^ 

Om  ike  magnetic  Attracthn  of  Oxides  of  from.    By  Timothy  Lane. 
E$q,  F.R,S,  Read  June  20. 1805.  [PAt/.  TVtmt.  1805.  p.  281.] 

Mr.  Italic  liiw  inq-  o])sen  cd  that  hardened  iron  is  not  so  readilv  at- 
tracted by  the  magnet  as  soft  iron,  was  proceeding  to  make  ^^ome 
experiment*  on  the  subject,  when  he  was  led.  by  Mr.  Hatchett's  ])a])cr 
on  Magnetical  Pyrites,  &c.,  to  examine  what  magnetical  properties 
iron  poaaeased  when  free  from  inflammable  matter.  For  tfaia  purpoae 
he  procured  some  of  the  predpitate  aold  at  Apotheeariea'  Hall  nnder 
the  name  of  Ferrum  precipitatum,  and  which  is  prepared  bf  adding 
purified  kali  to  a  lolutiou  of  sulphate  c^iran.  This  pnelpitate,  tlie 
author  says,  has  no  magnetic  particle?  :  nor,  when  exposed  to  a  clear 
red  heat,  does  it  acquire  any,  except  when  smoke  or  tiame  have  access 
to  it.  The  solar  heat,  when  concentrated  to  tiie  degree  at  which 
glass  melts,  does  not  render  this  oxide  magnetic,  provided  it  be  jm  o- 
tected  by  ghi^^^  from  the  dust  floating  in  the  air ;  if  not  so  protected, 
many  of  the  partidct  become  magnetio. 

Mr.  Lane  then  nibbed  varioua  portiona  of  the  oxide,  in  n  glaaa 
mortar,  with  different  combustible  substances,  •namely,  coal*  sulphur, 
charcoal,  camphor,  ether,  alcohol,  &c.,  but  found  the  oxide  was  not 
thereby  rendered  inacrnetic,  without  the  assistance  of  a  degree  of 
heat  equal  to  that  of  melting  lead ;  with  that  degree,  however,  it 
became  magnetic.  Hydrogen,  when  aided  by  a  red  heat,  Iiad  the 
same  effect.  C^hurcoal  and  cindere,  well  burnt,  were  found  to  re- 
quire a  longer  continuance  of  the  heat,  to  have  their  lull  effect  on 
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the  oxide,  than  dry  wooiU  coal,  or  sulphur.    A  single  grain  of  cam- 

I)hor,  di««olved  in  nn  adequate  portion  of  alcohol,  was  found  Mit^- 
cit  rit.  when  a«!«i«tod  hy  a  red  hent,  to  render  all  the  particles  of  100 
gnuns  ol  the  oxuic  hhltik  tic.  liut  ,-acfi  Mil  stances  as  are  ea«?ily  sub- 
limed, will,  by  a  cuntiaucd  aj-jtlicatiun  ewii  of  a  low  heat,  fpiit  the 
oxide,  leaving  it,  at>  at  ^rst,  uniuagucuc.  llcuce  we  may  uiukTsUuid 
why  Pnmam  Uiao,  tolpliurets,  and  ores  of  iron,  containing  inflam- 
mable matter,  become  magnetic  by  the  agency  oif  heat,  and  revert  to 
their  unmagnetic  state  if  the  beat  ia  continued  long  enough  to  drive 
off  the  inflammable  matter. 

Tlie  intention  of  this  paper,  Mr.  Lane  says,  is  to  prove  that  mere 
oxides  of  iron  are  not  magnetic ;  that  inflammable  sulwtances  do  not 
render  them  magnetic  until  such  fiubstaiiro«  nre,  hy  heat,  chemically 
combineti  with  them  ;  and  that  when  tlie  coail>u.-«tible  5ul)eitance  is 
again  separated  by  iicat,  the  oxides  return  to  tlieir  unuiiigucUc  ^rlute. 

Additional  Espertmentt  and  Remarks  on  an  urtijicial  iSubalunve,  which 
pa$9eMes  the  principal  characteristic  Properties  of  Tannin.  By 
Charlca  Hatebett,  Esq,  F,RM,  Read  June  27,  IBOo.  [PhiL  Tmu. 
1805,  p.  285.] 

Mr.  Hatchctt  was,  he  says,  at  first  inclined  to  consider  the  arti- 
ficial tanning  product  ns  exactly  similar  to  the  natural  vegetable  prin- 
ciple called  tannin  ;  but  as  there  appeared  to  be  a  conisiderable  dif- 
ference between  them  with  respect  to  tlie  effect  of  nitric  acid  (which 
acid  produces  the  one  while  it  destroys  the  other),  he  thought  it  ne- 
ce«Miry  to  make  some  experiments  on  the  com|»arati%*e  effects  of  this 
acid  on  those  substances  which  contain  the  largest  proportions  of 
tannin. 

He  accordinp:ly  subjected  the  artiticial  product,  s^ometimcs  alone, 
and  sometimes  ini.xcd  with  other  Fubstancc?.  to  the  action  of  nitric 
acid;  and  althoufih  Mr.  Halciictt  cannot,  he  says,  assert  that  this 
substance  is  absolutely  uidestructible  when  repeatedly  distilled  m  ith 
that  acid,  yet  the  results  of  his  experiments  showed  tliat  the  de* 
struetion  of  it,  by  that  means,  would  be  a  work  of  considerable  time 
and  difficulty. 

Muriatic  acid  also,  appeared  to  have  no  etTect  on  this  sub^^tance ; 
and  Mr.  Hatchctt  remarks,  that  the  solutit)ns  of  it  seem  to  be  com- 
pletely imputrescible.  also,  that  they  do  nut  become  mouldy,  like  tlic 
infusions  of  sralU,  sumach,  &.c. 

Some  comparative  experiments  were  then  made,  by  means  of  ni- 
tric acid,  on  galls,  sumach,  Pegu  cutch,  kascutti.  common  cutch,  and 
oak-bark;  fipm  which  it  appMred,  that  although  the  artificial  pro- 
duct is  by  much  the  most  indestructible  of  all  the  tanning  substances, 
yet  there  is  some  difference  in  that  respect  between  tlie  various  kinds 
of  natural  tannin  ;  common  cutch  and  the  tannin  of  oak-bark  rcifi^t- 
in^  the  effects  of  nitric  arid  much  more  than  guUs,  sumach,  kascutti. 
and  Pegu  cutch. 

A  number  of  miscelLuicous  experiments  on  the  substance  here 
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treated  of  are  then  described,  of  which  w%  ihall  oolj  mmtioB  me, 
made  to  show  the  effects  of  heat  upon  it. 

Twenty  gmin?  of  the  substance,  prepared  by  means  of  nitric  acid 
from  ])urt'  vceretable  charcoal,  were  subjected  to  a  hig^h  degree  of  heat 
in  a  gla^s  retort,  A  small  quantity  of  nitric  acid,  from  which  the 
substance  had  not  been  entirely  freed,  first  came  over ;  after  this  a 
eoiiMdenible  quantity  of  ammonia  waa  suddenly  prodneed,  wliidi  w$m 
fueeeeded  hw  ctrixmie  acid  aiid  a  ■mall  quantity  of  nitrogen  ^as, 
A  bulky  coal,  wdgfaiag  8|  grains,  tamainad,  tvliidi,  bj  indnoalKm, 

^Tr.  Hntrbett  now  relates  nn  experiment  made  with  indic^o.  hv 
which  he  aj-ccrtamcd.  that  a  variety  of  the  vegetable  tanninp  sub- 
stance mis^ht  hv.  formed  M'ithout  preriously  converting  the  vegetable 
body  into  coal ;  and  he  has,  he  says,  since  discovered,  that  although 
indigo  yields  this  substance  more  readily  than  most  other  vegetable 
bodies,  yet  very  lew  of  timae  bodies  are  to  be  ooosidaiad  aa  azcep- 
tions.  Ha  had  in  lus  foimer  paper  stated,  tbat  in  bis  experiments 
upon  oommon  resin  it  was  necessary  to  devdope  part  of  tfaa  esibon 
in  the  state  of  coal  by  sulphuric  acid,  in  order  to  produce  the  tanning 
substance  ;  but  he  ha.«  «!ince  found,  that  when  the  a b ^traction  of  ni- 
tric acid  was  several  times  repeated,  that  ?ii!)?tancc  might  he  oh- 
tained  not  only  from  common  resin,  but  also  from  several  other  re- 
sinous bodies. 

In  the  course  of  tLc'.<e  experiments  Mr.  Hatchett  found,  that  by 
treating  dragon's  blood  with  nitric  acid,  a  featber-fike  sublimate  waa 
produced,  which  had  the  aspect,  odour,  and  properties  of  benaoie 
acid,  alihongfa  no  vestige  of  this  acid  could  be  obtained  by  simply 
exposing  the  dragon's  blood  to  heat.  Guaiacum.  although  similar  in 
its  general  character  to  resins,  when  treated  as  above,  yielded  only 
slight  vestiges  of  the  tanning  product,  but,  like  the  gums,  afibrded  a 
large  quantity  of  oxalic  acid. 

In  the  following  section  Mr.  Hntehett  obsen-es.  that  the  decoctions 
of  several  roasted  vegetable  8ubf»taiices  did  not  afford  any  precipitate 
with  a  solution  of  isinglass ;  even  a  decoction  of  coffee  did  not  afford 
a  precipitate  until  several  hours  had  elapsed ;  but  by  adding  a  small 
quanti^  of  nitric  acid  to  any  of  the  above  decoctions,  the  tanning 
substance  might  be  procured  from  them. 

Lastly,  the  author  describes  some  experiments  made  by  him  in 
order  to  proeiirc  the  tanning  substance  from  cnmj)bor.  For  tbi«5  pur- 
pose 100  prrains  of  eainphor  were  dissolvrd  in  •^nlpliuric  acid,  and, 
after  four  days,  at  whicii  time  the  productif)n  of  sulpimreous  acid  gas 
had  nearly  ceased,  cold  ^»*ater  was  added,  and  the  whole  was  sub- 
jected to  distillation ;  by  this,  about  3  grains  of  an  essential  oil  were 
obtained ;  and  as  by  a  second  distillation  with  water  no  more  essen- 
tial oil  came  over,  the  residuum  was  treated  with  successive  portions 
of  alcohol  until  that  solvent  ceased  to  act  upon  it.  The  residuum 
had  now  the  appearance  of  a  compact  coal,  and  after  desiccation 
weighed  53  grains.   The  solution  formed  by  alcohol,  upon  being 
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dittiikd,  kit  a  blackUh  fafown  substance,  wdgliiiig  49  gniits.  lliis 
piib«tance  appeared,  by  experiments  made  upon  it,  to  be  a  variety  of 
the  artificial  tanning  matter,  much  reaembiing  that  obtained  from  rc- 
8iaou5  bodies  by  means  of  sulphuric  acid ;  but  it  is  remarkable,  that 
when  ft  small  quantity  of  nitric  acid  was  added  to  an  aqueous  bO' 
lution  of  the  substance  obtained  from  camphor,  and.  alier  evaporation 
to  drynam,  the  reiiduiim  wis  dtisolved  in  water,  a  reddish  Inown 
Kqoid  WW  fotmed,  which  acted  in  a  manner  ezaetlj  nnUar  to  tha 
tanning  aubctance  obtained  from  carbooacaona  tubataaoaa  bj  nitric 
acid« 

Oa  the  Discovery  of  Palladium ;  with  Observatiom  on  oikir  SwBitances 
found  with  Platina.  By  William  Hyde  Wollaston,  M,D,  See,  R*8, 
Read  July  4.  1805.    IPhU,  Traiu,  I80&,p.  316.] 

In  this  paper  die  antfaor  rdatea  circnmatsntiaHy  the  aeriea  of  op«« 
laftiona  by  which  ha  was  led  to  die  original  discovery  of  p«ii«*Hinn ; 
and  aa  he  had  an  opportunity  during  the  solution  of  a  conaidcrabla 

quantity  of  platina,  of  making  many  observations  that  have  not  oc- 
curred to  others,  he  undertake?,  on  the  present  occasion*  to  mantilMI 

tho!^e  which  are  most  worthy  of  notice. 

He  remarks,  that  the  gold  which  is  usually  found  with  piatma  is 
a  constituent  part  of  the  ore  of  platina  itself,  when  the  grains  are 
carefully  selected. 

The  metals  iridium  and  oaminm,  on  the  contrary,  which  were  ez« 
tneCed  by  Mr.  Tennant  firom  the  black  powder  that  remains  after 
solution  of  the  ore  of  platina.  Dr.  Wollaston  obeenres,  are  not  only 
to  be  found  in  that  powder  which  is  extricated  by  solution  from  the 
interior  of  the  c^rain?  of  crude  platina,  but  there  exist  also  other 
^am3  on^^iiially  distiuct  from  those  of  platina,  and  consisting  of 
these  metals  only. 

These  grains,  which  he  considers  as  the  proper  ore  of  iridium  mi- 
neralized by  osmium,  are  harder  than  those  of  platina.  are  more 
brittle  tmder  the  hammer,  and  when  brohen  appear  to  be  laminated. 

The  specific  gravity  of  these  grains,  he  says,  is  veiy  remarkable, 
being  greater  than  that  of  the  ore  of  platina,  which  in  his  experiments 
haa  not  exceeded  17*7t  while  that  of  the  former  is  as  much  as  19'5. 
It  would  naturally  be  sup|x>sed  that  such  a  density  might  arise  from 
the  jircseiice  of  a  Inrixe  quantity  of  platina  in  tliem;  hut  the  author 
did  not  succeed  in  cihtaining  any  platina  from  tht^^^e  L^rinij-. 

Among  the  various  s»ubstances  that  may  be  fieparuLed  Irom  the  ore 
of  platina  by  washing,  he  notices  also  certain  minute  crystals  of  the 
ooloor  oi  the  mby.  Of  these  he  gives  a  particular  description,  but 
does  not  undertake  the  analysis,  on  account  of  the  very  small  quan- 
tity which  he  could  obtain. 

The  author  next  proceeds  to  the  solution  of  platina.  from  which  he 
first  precipitate*^  the  greater  pnrt  of  the  platina  pure,  by  ?al  ammo- 
niar.  and  the  remainder  inunimjmrc  state  by  iron,  a  second  nu  ialiic 
precipitate,  which  he  obsen'es  coueiets  of  various  metaU  internuxed. 
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It  was  in  attempting^  to  analj^e  this  second  metallic  ]>recipitate, 
that  ht'  fir?t  <!i«rovem!  ])alladium.  After  pcporatiii^  fram  it  a  quan- 
tity of  U  i\d,  aud  i-vinc  iron  by  muriatic  acid,  and  di»M)lving  out  some 
copper  by  dilute  nitrous  acid,  he  was  endea.vuurinj»  to  extract  the 
remainder  oi  tlic  copper  by  a  stronger  nitrous  acid,  when  he  remarked 
that  the  colotar  of  tb«  iQlatioii,  intliMd  of  being  blue,  as  betoe,  tamed 
to  a  dark  biown,  in  oooaequeiioe  off  tlie  lolii&iii  off  Mmie  other  me- 
tallic ingredient.  The  fint  thought  which  ooeurred  to  htm  waa,  that 
iome  inm  had  remained*  and  hiul  communicated  this  colour  to  the 
solution ;  but  when  he  considered  that  this  substance  had  been  moie 
slowly  acted  upon  thnn  ropptT,  he  relinquished  that  hyixithc^i**,  and, 
endeavouririK'  U)  jirccipitatt  the  metal  by  a  cltau  ])latc  of  copper,  he 
obtained  a  black  puwder,  which  was  redi^oivcd  in  nitrous  acid,  and 
formed  a  red  solution. 

The  aolubility  of  this  precipitate  in  nitrous  acid,  showed  that  it 
did  not  conuBt  either  of  goM  or  pbtina :  the  colour  off  the  flolotioii 
proved  equally  that  it  WM  neither  eilver  normereuTf;  and  since  the 
precipitation  by  copper  excluded  the  tuppoBition  off  idl  other  known 
metdbs,  he  presumed  that  he  was  engaged  with  a  new  metallic  body, 
but  was  nut  fully  satisfied  of  its  existence  until  he  had  afterwards 
precipitated  it  by  mercury,  with  which  it  formed  an  amalLram.  By 
treating"  this  amali^am  he  jtrucured,  in  a  pure  ^t  ite.  the  metal  to 
which  he  afteri^'ards  gave  Uie  name  Fiiiladium,  from  tiie  planet  which 
had  been  discovered,  nearly  at  the  same  time,  by  Dr.  Gibers. 

There  were  Tarioue  conslderatione  arising  out  of  the  preceding  ex* 
perimente,  which  induced  him  to  consider  tSie  as  a  new  simple  metal; 
but  since  it  was  possible  he  might  be  deceived,  he  undertook  a  conrse 
of  experiments  for  the  pnipoae  of  obviating  all  possible  objections. 
He  formed  alloy?  with  many  different  metaJs,  dissolved  it  in  various 
ucid«,  and,  having  recovered  it  from  the  alloys  and  solutions  50 
formed,  he  found  it  to  remain  unaltered,  retaiuing  its  original  jiro- 
perties,  being  nearly  infusible  by  itself,  but  easily  fused  with  ;:^iil|)hur, 
witli  arbcuic,  or  with  phosphorus ;  soluble  in  iiitrou.'^  acid,  aud  ]}re- 
dpitated  from  thence  by  green  sulphate  off  inm.  by  muriate  off  ttn* 
by  prusaiates,  and  by  hydro^ulphurets. 

When  he  found  all  hit  endeavoun  to  decompose  this  subetanoe 
ineffectual,  he  became  more  confident  of  its  being  a  new  simple 
metal,  and  accordingly  published  a  concise  delineation  of  ito  cha- 
racter, hut  avoided  dtn^cting  the  attention  of  chemists  to  the  «ource 
from  wlience  it  had  been  obtained,  and  tlu  rt  Ijv  roserv»ed  to  himself 
a  more  deliberate  cxarniuation  of  many  piicuuinena  that  yet  remained 
unexplained  m  Liie  aiialyaia  of  platina,  by  whicii  he  was  subsequently 
led  to  the  discovery  off  riradium,  another  metallic  substance,  already 
published  in  the  last  volume  off  our  IVinsactions. 
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Mtiih  mme  Ifi— ii  m  tW9  Species  of  Uhm^fimmer.  By  the  Rn\ 
WiHiAm  Grestjr  Cmmmmirmied  bf  Charies  Hatchett,  £if  ,  FJl^. 
Bead  Jwij  4.  ISOS.    [PAi^  3W.  1805,  p.  331.] 

of  \rhkii  llr.  Dicfj.  some  moatbs  ago.  gave  an  aoeounl.  ttticier  tht 

title  of  HrdrsLTrTllite  or  Warelllte.  'ITiat  which  i?  now  dcscriluHl  hy 
Mr.  Gre^r  is  prodooed  torn  a  mine  called  btexua  Uvryn,  in  tha 

county  of  Cornwall. 

Two  irpecies  of  thi*  ?ub?tance,  the  autiior  ?ay«.  nrc  iuuiul  in  the 
abore-mentiQoeii  mmc ,  the  £r&t,  and  must  cuiumuu.  cooMst:^  of  an 

■MfWigf  of  ■ttPBte  mtli  dfilnatr  ctyitali,  in  Tadiatcd  tufta,  attached 
to  qaarta  Cfjrtala.  ThcM  cfTatala  aia  in  general  white  uid  trana- 
parent ;  sometimes,  however,  they  have  a  yellowiih  hue.  They  \'ary 
consideialify  in  tiieir  aie,  but  aeUom  exc^  a  quarter  of  an  inch  in 
length. 

Among  these  crystal*  ere  frequently  seen  two  kinds'  of  crystalline 
laminap ;  one  of  them  being  in  the  form  of  pamllelopipodon?,  witli 
truncated  angles,  and  of  a  croen  colour ;  the  otlier  forming  an  as- 
semblage of  ftquiire  plates,  \aryiug  in  tluckne&j».  and  tlic  angles  ut 
wliieli  are  not  always  eoineident;  these  ata  of  a  bright  wax  yellow, 
Una  last  kind  ia  also  foond  adhtring  to  the  aides  of  quartx  crystab, 
in  the  cavities  of  f^ranitc. 

The  other  qiecws  of  the  substance  here  treated  of.  consists  of 
crystals  closely  compacted  togetlier  in  the  form  of  mnmmillm-  ]>ro- 
tuberance?,  jrenerally  of  the  size  of  small  pras,  and  fonning  a  f*tr:\?um 
about  one  t  ierlith  of  an  inch  thick,  upon  quartz,  in  the  cavil  u  s  or 
fissures  of  con^jiart  granite.  The  striae  of  these  mammillitt  diverge 
from  a  centre,  like  zeoUte. 

Hie  detached  crystsls  of  the  first  speeieaaieea^y  leduoed  topowder. 
nieir  specific  gravity,  at  56^  Fshr..  was  found  to  be  3-22.  The  se- 
condt  or  more  compact  species,  is  sufficiently  hard  to  scratch  cnlca- 
reous  spar:  its  specific  gravity,  at  the  temperature  of  55^,  was  *J-253. 

Hie  crystals  of  the  first  species,  when  suddenly  exposed  to  the 
action  of  the  blowpipe,  decrepitate ;  if  irrndnnllv  exposed  to  ita  ac- 
tion, they  grow  opake,  but  show  no  signs  of  fui*ion,  even  uadi  r  the 
strongest  heat.  Both  species,  when  e^^posed  for  some  time  to  a  red 
heat,  experience  a  diminution  in  weight  of  about  30  per  cent. 

Some  other  ei^eriments  upon  these  substances  are  related,  and  a 
very  minute  account  of  the  mode  in  which  they  were  analysed  is 
given ;  of  this  we  most  necessarily  confine  ourselves  to  give  merely 
the  results. 

Fifty  grains  of  the  crystals  of  the  first  species  yielded  ahimin.i 
294- ^  CT?- :  silica,  ^^s. ;  oxide  of  iron,  RTS-  i  linie,  grs. ; 
volatiiized  matter,  14+^  PTS* 

The  sum  total  of  these  is   471V  fH*- 

Consequently  the  loss  was    ^4"  gr*. 

;>0 
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The  silica  and  the  lime.  Mr.  Gregor  considers  as  essential  to  the 
composition  of  tlus  miocrui,  as  he  has  always  discovered  theta,  evea 
ill  the  purest  specimeiis. 

In  Older  to  examine  the  nature  of  the  Toktilized  matter,  the  aatfaor 
submitted  some  of  the  crystals  to  distPlatim.  A  fluid  passed  over 
Into  the  receiver,  and  a  white  cms t  Was  formed  in  tiie  arai  and  neck 
of  the  retort.  The  fluid  had  an  empyreumatic  smeU,  very  similar  to 
that  obser\*ed  in  the  flnid  distilled  from  the  white  crust  that  sur- 
round?  flint.  It  chant^ed  iitmua  paper  to  a  faint  reddish  hue.  A  va- 
riety of  exf)crimcnt'*  were  made  upon  tlie  white  crust,  from  the  re- 
sults of  which  it  up])eared,  that  it  consisted  in  part,  at  least,  of  an 
acid,  which  did  not  seem  to  be  either  the  phosphoric  or  finoric ;  nor 
did  its  j)rupertiet  entirely  agree  with  those  of  the  oxalic  add,  altfaongfa 
many  of  tbem  were  sinular  to  those  of  that  acid.  A  put  of  the  foit- 
mentioned  crust,  which  firmly  adhered  to  the  neck  of  the  retort,  was 
found  to  contain  a  portion  of  lead ;  this,  Mr.  Gregor  aacribeB  to  the 
action  of  tlie  nrirl  on  the  rftort. 

Some  of  the  Bam^tajjie  mineral  was  also  tried,  and  was  found 
likewise  to  j)ro<hiee  the  above-mentioned  wliite  crust.  Mr.  Gregor 
now  makes  some  remarks  on  the  yellow  und  green  crystals  already 
mentioned  as  accompanying  the  mineral  here  treated  of,  which  he 
says  he  at  first  considered  as  stmiJar  to  the  two  species  of  Uran- 
glimmer  examined  by  Klaproth.  The  specific  gravity  of  the  yellow 
crystals,  at  45°  Fahr.,  was  2'19.  Exposed  to  the  blowpipe,  they 
decrepitated  violently.  They  are  taken  up  by  phoephate  of  ammonia 
nnd  =oda  witliout  cffcr^'cscenre,  and  communicate  a  li»ht  emerald 
green  colour  to  the  fused  globule.  By  exposure  to  a  red  heat  they  be- 
come of  a  brassy  colour,  aud  loae  nearly  a  third  part  of  their  weight. 

Several  other  experiments  upon  them  are  related,  but  their  scarcity 
has,  Mr.  Gregor  siiys,  precluded  him  from  operating  on  a  (quantity 
sufi&cient  for  a  regular  analysis.  But  he  has  detected  in  them  oxide 
of  lead,  lime,  and  silica,  whidi  have  not  hitherto  been  considered 
as  ingredients  of  Uran-gUmmer. 

The  substance  also,  which  in  his  experiments  was  held  in  solution 
by  ammonia,  had  some  peculiar  properties  which  appeared  to  distin- 
guish it  from  uranium. 

'ITie  RTt'en  crystals,  the  author  says,  do  not  differ  from  the  yellow, 
except  in  containing  a  little  of  the  oxide  of  copper. 

The  Crocnian  Lecture  on  the  Arrangement  and  mechanical  Avfion  of 
the  Mn»cht$  of  jFUke$,  By  Anthony  Carlisle,  Esq.  F,L.:S. 
Read  November  7, 1805.    [Phil,  TVtuu,  1806,  p.  1.] 

The  muscles  of  fishes.  Mr.  Cju-lisle  says,  are  constructed  very  dif- 
ferently from  tho?e  of  the  other  natural  cla'*5^e«  of  animals,  llie 
medium  in  which  tii^hes  reside,  the  form  of  tht^ir  bodies,  and  the  in- 
struments employed  for  their  progressive  motion,  give  them  a  cha- 
racter peculiarly  distinct  from  the  rest  of  the  animal  creation.  Their 
skeleton  is  simple,  and  their  proportion  of  muscular  flesh  is  remark- 
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My  large ;  \mt  the  muadet  have  no  tendiiioiit  chords,  their  inser- 
tions being  always  fleshj.  There  are,  however,  semi-transparent 
poirly  ten&ms  placed  between  the  plates  of  amscles,  vhlch  give 
orisrin  to  a  series  of  short  muscular  tibre?,  passing  neariy  nt  right 
angles  between  the  surfaces  of  the  ndjoimng  plates. 

The  progressive  motion  of  fishes,  our  author  says,  is  cliicfly  per- 
formed by  the  Hexious  of  the  trunk  and  tail ;  the  pan  s  of  tms,  ^vl)^ch 
some  luive  considered  as  analogous  to  feet,  being  only  employed  for 
the  purposes  of  turning,  stopping,  altering  the  position  of  ue  fish 
towards  the  horizon,  and  keeping  the  back  upwards,  llie  single 
fins  appear  to  prevent  the  rolling  of  the  body  whilst  the  tail  is  em- 
ployed to  impel  it  forwards.    Each  of  the  fins,  which  are  in  pairs, 

CRpnble  f>f  four  motion««,  viz.  of  flexion  and  extension,  like  oan, 
and  ot  exparuiing  the  rays,  and  closint;  them. 

Mr.  Carlisle  now  (taking  the  Cod  m  a  standard  uf  comparison.) 
describes  particularly  the  mode  in  which  tlie  various  luotiuns  here 
spoken  of  are  performed,  and  then  reiatea  some  experimeutfl  made  to 
detemiine  the  effect  of  the  fins  on  the  motions  of  fishes.  For  this 
purpose  a  number  of  dace,  equal  in  sise,  were  put  into  a  large  Teflsel 
of  water,  and  the  pectoral  fins  of  one  of  them  being  cut  off,  it  was 
replaced  with  the  others.  The  result  wa.^,  that  the  progressiire  mo* 
tion  of  the  fish  wa*!  not  at  all  impeded  ;  but  its  head  inclined  down- 
wards ;  and  when  it  attempted  to  ascend,  the  effort  was  attended 
with  diihculty. 

From  another  fish,  both  the  pectoral  and  abciuniinal  tins  were 
taken.  The  fish  remained  at  the  bottom  of  the  vessel,  and  could  not 
he  made  to  ascend.  Its  progressive  motion  was  not  perceptibly  more 
slow ;  but  iHieii  the  tail  acted,  the  body  diowed  a  tendency  to  roll, 
and  the  single  fins  were  widely  expandied,  as  if  to  counteract  this 
effect. 

From  a  third  fish  the  sinjz^le  fins  were  removed.  This  produced  an 
evident  tendency  to  turn  round,  nffd  rlu^  j  ectoral  fins  were  kept  con- 
sUuitly  extended,  to  obviate  that  iii  itiori. 

From  a  fourth  fcsh  all  the  fins  wcr«j  removed.  Its  back  was  kept 
in  a  vertical  position,  whilst  at  rest,  by  tlie  expansion  of  the  tail ;  but 
it  rolled  half  round  at  every  attempt  to  move. 

Prom  a  fifth  fish  the  tail  was  cut  off  as  close  to  the  body  as  poa- 
able.  The  progresttive  motion  of  the  fish  was  considerably  ini})cded, 
and  the  fiexiuus  of  the  spine  were  much  incmsed;  but  neither  the 
pectoral  nor  tlu  abdominal  fins  seemed  to  be  more  actively  employed. 

From  a  sLxtli  ti-h  all  tlie  fins  and  the  tail  were  removed.  It  re- 
mained ^-ithout  niotiou,  floating  near  the  surtace  of  the  water,  with 
its  belly  upward. 

The  above  experiments  were  repeated  on  the  roach,  the  gudgeon, 
and  the  minnow,  with  similar  results. 

Mr.  Carlisle  now  observes,  that  the  muscles  of  fishes  differ  very 
materially  in  their  structure  firom  thot^e  of  other  animals ;  that  they 
are  apparently  more  homogeneous ;  that  their  fibres  are  not  so  much 
Aksciciilated,  but  run  more  parallel  to  each  other,  and  are  always 
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comparatively  shorter ;  ami  that  they  become  corrugated  at  the  tem- 
perature of  156^  of  Fahrenheit,  ivhen  their  tendtnoitt  and  hgamentous 
■ftiffhmfftiti  wtt  diMohred,  tbeir  wmn  imon  cosgalated.  He 
llMm  pnooeeds  to  give  «  very  miniile  dcscriptioti  of  the  ntnation  and 
arrawment  of  Sue  various  aeiies  which  form  what  are  celled  tlie 
lateru  muscles  of  the  body.  The  nerves  belonging  to  these  muscles 
are  also  described  ;  and  mention  is  ma<le  of  loo^e  tmn«pare!it  ve«irlcs 
about  the  ^i^r  ot"  a  milh-t-seed,  cnntaiinni:  'i  white  subsUmee  like 
carbonate  ot  liine,  which  vesicKs  art-  tuuud  Within  the  sheath  of  the 
nerve?,  at  the  point  of  their  juuctioiis. 

The  rate  at  which  fishes  move  through  ao  dense  a  medium  ns  water, 
it,  onr  author  says,  very  remarkable ;  and  although  this  may  be  partly 
aooounted  for  by  the  laree  proportion  of  muscles,  and  their  advanta* 
geous  application,  yet  u»  power  would  be  inadequate  to  the  efleet 
U  it  were  not  suddenly  exerted :  this  appears  from  the  slow  prc^rete 
of  eels,  and  such  other  fishes  as,  from  their  length  and  dejibilitj, 
are  incapable  of  giving  a  sudden  lateral  stroke. 

But  the  quicknesis  and  fore  c  of  action  lu  th''  muscles  of  fishes  is 
counter})oised  by  the  short  duration  of  their  jiower.  Those  accus- 
tomed Lo  the  diversion  of  augUug,  know  how  soon  the  strength  of 
fishes  is  exhausted;  for  if  the  hocSoed  fish  is  kept  in  constant  action, 
it  soon  loses  the  ability  to  preserve  ite  balance^  end  turns  upon  its 
side.  This,  Mr.  CarEde  says*  has  been  vulgarly  attributed  to  drown- 
ing,  in  consequence  of  the  mouth  being  closed  upon  the  liook :  but 
the  same  efifects,  he  says,  take  place  when  the  hook  is  fastened  to 
the  side  or  the  tail ;  and  he  thinks  that  this  prostration  of  ^tretiirtli 
may  depend  partly  (ni  fear,  and  partly  on  interrupted  respiratioii  ; 
since  fishes,  when  swimming  raj)idJy.  keep  the  membrante  branr/tio- 
ste^  clu^ed^  and  when  nearly  cxhauiited,  act  viokutly  with  their 

Hie  shortness  of  the  muscular  fibres*  and  the  multiplied  ramifi- 
cations of  the  blood-Tcssds,  are  probably  peculiar  adaptations  for  the 
purpose  of  gaining  velocity  of  action,  which  seems  inraziably  con- 
nected with  a  very  limited  duration  of  it.  Such  examples,  our  author 
thinks,  form  an  obvious  contrast  with  the  muscular  structure  of  "low- 
moving  animals,  and  witli  tho^^e  partial  amuigenients  where  unusual 
continuance  m  fiction  is  concomitant. 

8ince  Mr.  tarliide's  former  communications  respecting  the  arteries 
of  slow-moving  muscles,  another  instance  has  been  pointed  out  to 
him  by  Mr.  Macartney,  in  the  muscles  of  the  fieet  and  toes  of  birds, 
which  seems  to  be  an  adaptation  for  the  alternate  rest  of  their  limbs 
while  sleqiing. 

The  muscles  of  the  human  body  which  perform  the  most  rapid 
actions,  have  their  fibres  subdivided  by  transverse  tendons,  or  are 
arranged  in  a  penniform  direction.  'I'he  scmi-fc/ullnoKit.^  and  semi' 
memhrnnoints  of  the  tiiigh  an*  thus  constructed,  and  the  recti  nhdo- 
mihis  are  divided  into  short  masses  by  transverse  leudona.  Ail  thesje 
muscles  cooperate  in  the  action  of  leaping. 

These  observations,  the  author  thinlKS,  tend  to  explain  that  diversity 
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which  i«  fotmd  in  the  lengths  of  various  muscles  that  act  tagedier; 
as  by  that  meaaa  oggum  of  veloci^  are  joiiMd  with  thooe  of  power. 

Tke  Bakpnan  lecture  on  the  Force  of  Percussion  By  William  Hyde 
Wolla  ton.  M  B.  Sec.  R.S.  Read  November  14,  1805,  [PAi/. 
Trans,  iaOe.p,  13.] 

The  Ibcee  of  pwriMMmi  is  a  subject,  respecting  the  catiiiiatum  of 

which  a  cautrovefay  has  subsisted  for  more  than  a  century  ptat  bo* 
tween  different  rlrj?^pe?»  of  philosophers.  For  although  it  i^«  agreed 
that  ^vheu  unequal  bodies  move  witli  the  same  velocity,  the  force?% 
axe  ai>  their  quantities  ot  mattir  ;  yet  when  equal  bodies  move  with 
unequal  velocities,  there  are  two  methods  of  estimating  the  compa- 
rative forces  of  siu:h  bodies.  Leibnitz  and  his  followers  conceive  the 
foeet  tOTaiytt  tbea^itRtof  thoTelocitws;  wlulo  their  opponculi 
maintatn  tlial  tbe  fonset  are  in  tiie  simple  rttio  of  the  velocitiea  of 
the  bodies  resi)ectlvely.  Hie  litter  have  been  considered  as  New- 
tonnni :  but  Dr.  WoUaston  endeavours  to  diow  that  they  can  derife 

no  support  from  anv  expressions  of  Newton. 

In  order  to  explain  tlic  crrounda  for  each  opinion,  the  author  pro- 
poses  the  following  expennient. 

He  supposes  a  ball  of  clay  to  be  suspended  at  rest,  having  two 
similar  and  equal  p^^  slightly  inserted  into  its  opposite  sides ;  and 
be  aoppoaea  two  otbCT  bo&a»  A  and  B,  wbioh  are  to  each  other  in 
the  proportion  of  8  to  1,  to  ataike  at  tbe  aane  instant  against  the 
oppoMte  with  velocities  wbidi  are  in  the  piopoitioa  of  1  to  8, 
In  this  eaae,  the  ball  of  clay  would  not  be  moved  from  its  place  to 
either  side;  nevertheless,  the  peg"  impelled  bv  the  pmnller  ho<!y  B. 
which  has  the  double  velocity,  would  be  found  to  ha\  t  penetrated 
twice  as  far  into  the  clay  as  the  peg  impelled  by  the  larger  body  A. 

It  is.  Dr.  Wollaston  says,  unnecesi>ary  to  make  the  above  experi- 
ment precisely  as  it  is  here  stated,  because  the  results  are  admitted 
as  facts  bf  both  paitieas  bat  npon  these  Ihds  they  reason  dtfierentlj. 
One  party,  dbsenring  that  the  baU  of  elayrsmainiimni^^  considers 
the  proof  indispiitable*  that  the  action  oif  tiie  body  A  is  equal  to  that 
of  the  body  B,  as  they  would  be  led  to  expect,  beamse  their  momenta 
arc  eqiinl.  Tlieir  opponent**  think  it  cqiiallv  proved,  by  the  unequal 
depths  to  which  the  pcirs  have  penetrated,  that  the  causes  of  these 
effects  are  unequal,  as  they  would  have  expected,  from  considering 
the  forces  as  proportional  to  the  squares  of  the  velocities. 

llie  former  party  observe,  in  this  experiment,  that  equal  aienwNla 
ean  resist  equal  pressures  during  tbe  ssme  lisir ;  the  other  party  at* 
tsnd  to  the  tpaees  through  wliich  the  same  moving  Ibtoe  is  exerted, 
and  finding  them  to  be  in  the  pn^rtion  of  2  to  1 .  observe  that  the 
vii  vha  of  a  body  in  motion  is  justly  estimated  by  the  magnitude  and 
the  square  of  the  velocity  jointly, — a  multiple  to  which  Dr.  Wollaston 
has  thought  it  convenient  to  give  the  nnme  of  Impetus. 

This  latter  conception,  of  a  quantity  oi  force  as  a  vis  molnx  e\- 
tcuded  through  space,  ratiicr  tliau  continued  for  a  certain  time,  is  an 
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idea  which,  the  author  observes,  anscp  naturnlly  from  the  daily  oc- 
cuj)ations  of  men,  since  any  quantity  of  work  pciiornied  is  always 
estimated  by  tlie  extent  of  effect  resulting  from  their  exertions,  lliua 
it  la  vdl  known  that  the  railing  of  any  great  weight  40  leet  would 
require  four  times  aa  much  labour  a«  would  be  requisite  to  raise  an 
equal  weight  10  feet.  And  if  weights  so  raised  were  suffered  to  fell 
freely,  the  squares  of  the  velocities  acquired  would  he  in  proportion 
to  the  qufintitv  of  labour,  that  i**,  as  4  to  1  ;  and  if  their  forces  were 
employed  in  driving  piles,  the  effects  produced  would  be  in  that  same 
ratio. 

'I'his  species  of  force  has,  hy  Smeaton,  been  aptly  denominated 
mechanic  force ;  and  when  by  force  of  percussion  is  meant  the  quan- 
tktj  of  mechanic  force  which  a  body  in  mo^on  can  eiert,  the  audior 
apprehends  it  cannot  be  controverted  that  Um  said  force  is  in  pro* 
portion  to  the  magnitude  of  the  body,  and  the  square  of  its  velocity 
jointly. 

Hut  nf  this  force  Nc  \\  ton  no\vhere  trents,  and  consequently  ^res 
no  dchiiition  of  it ;  on  rho  contrarv',  in  the  prefr\rc  to  the  Principia, 
he  expressly  .«ayp,  thnt  Iw  writes  "  de  potentiis  non  raanualibus,  sed 
nutunilibus ;"  and  again,  lu  the  Scholium  to  the  laws  of  motion,  he 
says,  "  Cietcrum  mechanicam  txactare,  non  est  hujus  instituti." 

It  is  also  evident,  that  in  the  third  law  of  motion,  when  Newton 
asserts  that  action  is  equal  to  reaction,  he  means  only  that  the  mov« 
ing  forces,  or  pressures  opposed  to  each  other,  are  necessarily  equal. 
Other  persons,  however,  have  interpreted  tlie  third  law  differently, 
and  conceive  also  a  species  of  accumulated  force,  which  is  capable  of 
re9i£>tin^  a  iriveu  pressure,  during  a  time  that  is  proportional  to  the 
momenfvt/i,  or  qwtntiias  motiis. 

If  it  be  of  any  real  utility  to  give  the  name  of  force  to  f^uch  a  com- 
plex idea  of  vtt  moirix  oontmued  for  any  certain  time,  the  author  re- 
commends that  it  should  be  always  distinguished  by  some  such  ap- 
pellation  as  MoiMiifoef  force,  as  he  amnrehends  that,  for  want  of  tlus 
distinction,  both  writers  and  readers  of  disquisitions  upon  this  sabjeet 
have  confounded  and  compared  together  vis  motrix,  momenium,  and 
t'i>  mechanica  ;  quantities  that  are  all  of  them  totally  dissimilar,  and 
bear  no  more  comparison  to  each  other  than  lines  to  surfeoes,  or  sur- 
fecis  to  solids. 

In  practical  tut^chtuiics,  liowcver,  it  is  at  IcsLUt  very  rartly  that  that 
iROfRf n/tftn  of  bodies  is  an  object  of  ooiisidera.tion ;  since  the  extent 
and  value  of  any  effect  to  be  produced  depends  upon  the  quoMtUn 
mtfchamea  of  the  force  applied,  or  in  other  words,  the  space  through 

which  any  moving  force  is  exerted. 

Dr.  WoUaston,  in  the  next  place,  compares  the  forces  of  the  dif- 
ferent bodies  by  mcnn^  \vhich  he  is  inclined  to  think  hRve  not  been 
taken  notice  of  hy  any  writer  on  this  questiiin  ;  und  he  shows,  tliat 
when  tlie  whole  energy  of  a  body  A  is  employed  without  loss,  in 
giving  velocity  to  a  second  body  B,  the  impetus  which  B  receives  is, 
in  all  cases,  eciual  to  that  of  A,  the  squares  of  their  velocities  being 
in  the  reciprocal  ratio  of  the  bodies. 
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As  a  simple  case  of  entire  transfer  of  force  from  A  to  B,  it  is  evi- 
dent llal  if  A  were  allowed  to  ascend  to  the  height  due  to  its  ve* 
lodtj,  and  if  by  any  mectwiiuci]  contrivance,  of  lever  or  odierwiie, 
the  txidy  B  were  to  be  rataed  by  the  deecent  of  A,  their  hdgbta  of 

aaoent  would  be  reciprocally  as  the  bodies ;  consequently,  that  the 
squarif  of  the  velocity  to  be  acquired  by  the  free  descent  of  B,  would 
be,  to  that  of  A,  in  the  fibove-mentioned  ratio,  and  the  quanti^  of 
mechniiir  force  so  e*tiiu;;tcfi  would  iic  preserved  unaltered. 

liut,  un  the  cf)riti;iry,  the  mumentum,  which  is  in  the  simple  reci- 
procal ratio  of  tiie  bodies,  would  be  increased  by  such  means  in  the 
aabdiqiKcate  ratio  of  the  bodies  that  might  be  employed ;  and  if  mo- 
maOvm  were  really  a  force  efficient  in  proportion  to  ita  estimated 
magnitude,  it  should  not  only  be  capable  of  reprodvdng  the  original 
quantity,  hot  the  additional  force,  thus  aoqnired.  might  be  employed 
for  counteracting  the  usual  resistai^es.  anid  perpetual  motion  would 
be  easily  produced.  But  since  the  impetus,  or  Tnechfinic  force,  re- 
mains unuUered,  it  is  evident  that  the  utmo-t:  that  B  could  ettect,  in 
return,  uuuid  be  the  reproduction  of  A  s  vc  locity,  and  restitution  of 
its  former  force,  neither  increased  nor  dimiiu&hed,  excepting  by  the 
necessary  imperfection  of  machinery. 

Hie  possibility  of  perpetual  motion  ta  eonaeqncntly  tnconsiatent 
with  those  principles  which  measure  the  quantity  of  force  by  the 
quantity  of  its  extended  effects,  or  by  Uie  square  of  the  velocity 
which  it  can  produce. 

Since  we  can.  at  pleasure,  bv  menn?  of  any  mechanic  force,  con- 
ststini;  of  a  f/«  motri.r  extended  tlirou|,,^h  a  irivcn  space,  give  motion 
to  a  body  for  the  pur|xj&e  of  em]iloyini:  it>  impetus  in  the  production 
of  aiiy  sudden  effect,  or  can,  on  tiic  contrary,  occa&iun  a  moving  body 
to  ascend,  and  thna  resolve  ita  impetus  into  a  moving  force  n»dy  to 
eiert  itself  through  a  determinate  space  of  descent,  capable  of  pfo> 
docing  precisely  the  same  quantity  of  mechanic  effiect ;  the  force  de- 
pending  on  impetus  may  justly  be  aaid  to  be  a  force  of  the  same  kind 
as  any  other  mechanic  force,  and  may  be  strictly  compared  with  them 

as  tf)  quantity. 

In  rliis  manner,  tlic  autlior  says,  we  may  even  compare  the  force 
of  a  Ixxlv  in  motion,  with  the  same  kind  of  lurcc  cuutained  in  a  given 
quantity  of  gunpowder,  and  may  say  that  we  have  the  same  quantity 
of  modianic  force  at  command,  whether  we  have  one  pound  of  gun- 
powder, or  the  weight  which  it  would  raise  to  the  height  of  30  feet, 
aetnally  raised  to  that  height,  and  ready  to  be  let  down  gradually ; 
or  the  same  weight  possessing  its  original  velocity  of  ascent,  to  be 
employed  in  any  sudden  exertion. 

By  rmployin{T  the  same  measure,  we  have  a  distinct  expression  for 
the  quantity  of  mechanic  force  criven  to  a  steam-cnuinc  by  a  pc<  k  i  r 
by  a  bushel  of  coals ,  and  are  enabled  to  compare  its  effect  with  the 
quantity  of  work  which  one  or  more  horses  may  have  perfonned  in  a 
day.  In  short,  whether  we  are  considering  the  sourees  of  extended 
exertion,  or  of  accnmulated  energy, — ^whether  we  compare  the  ac< 
cumulated  forces  themselves  by  tl^r  gradual  or  their  sadden  effiects. 
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the  idea  of  mechanic  furce,  in  practice,  ia  always  the  8ame»  and  is 
proportional  to  the  space  throu^  which  any  movimg  force  is  exerted, 
or  to  the  f  ^lunnr  of  Ydodty  of  a  bod  j  in  whidi  audi  fiira  it  ac- 
cumulated* 

MhMikre  wmr  le»  Qtmniiiii  imammires.  Pear  M,  Ba<6e,  Communicated 
WiUiam  Morgan.  Etq.  Head  Jm  20,  1805.  [Pkii. 

nwu,  1806,  23.] 

Chemical  Esperiments  on  Guaiaemm,  By  Mr.  William  Brande.  Com- 
mvnicaied  by  Charles  Hatchett,  Esq.  F.R^,  Head  December  19, 
\  805.    IPhU.  TroM.  1806,  p,  89.] 

No  one  of  the  resina,  Mr.  Brande  obaerveo,  poMBf  a  so  many  cu* 

rious  properties  as  that  called  Guaiacum ;  and  he  thinks  it  remark- 
able, tliat  although  many  of  the  alterations  it  imdererof«,  when  hented 
with  different  solvents,  have  been  mciitioued  by  various  authon,  it 
has  not  excited  a  more  j)articular  attention. 

After  noticinfi:  iU  more  obvious  propcrtiet,  uf  wliick  we  shall  only 
rqieat,  tiiat  when  pulveiized,  it  is  of  a  gray  colour,  but  gradually 
bcoooies  greeniah  by  expoeiure  to  the  air,  he  piooeeda  to  naming  die 
■ction  of  Tarioua  aolve&ts  upon  iL 

The  first  solTent  tried  by  Mr.  Biande  was  water;  about  9  per  cent, 
of  extiBctiTe  matter  was  taken  up,  and  the  solution  appeared  also  to 
contain  a  small  portion  of  Hme.  Alcohol,  which  w^^  riext  tried,  di«- 
goh'cd  nearly  the  whole  of  the  gnaiarum,  leaving  only  about  5  jut 
cent,  of  extraneous  matter.  The  eiiects  of  water,  of  vanou^  ucids, 
Hiid  of  alkalies,  uj^uu  this  solution,  are  then  noticed.  Water  forms  a 
milky  fluid,  wLicii  passes  tlie  filter.  Muriatic  acid  throws  down  an 
aish-colouied  precipitate.  Liquid  oxymuiiatieaeidlbima  a  precipitate 
of  a  pale  blue  colour.  Sulphuric  add  forma  one  of  a  pale  green. 
Acetic  acid  does  not  form  any  pccdpitalle ;  nor  does  nitric  acid  until 
after  the  expiration  of  some  Ikhits,  unless  water  be  added,  in  which 
case  a  precipitate  may  be  sooner  obtained,  llii?  jirecipitate  is  of  a 
green  or  a  blue  colour ;  whereas  that  which  forms  spontaneously  is 
brown.  Alkalies  do  not  form  any  precipitate  when  added  to  the  so- 
lution of  guaiacum  la  alcohol. 

Guaiacum  is  less  soluble  iu  sulphuric  ether  than  in  alcohol,  but 
the  propcrtiea  of  the  two  solutions  are  nearly  similar. 

Muriatic  acid  dissolves  only  a  somU  portion  of  guaiacum.  SnU 
jihuric  acid  forms  with  tliat  substance  a  deep  red  liquid,  wbidi,  irben 
fresh  prepared,  de)>osits  a  lilac-coloured  predpitate  on  the  addition 
of  water.  The  effects  of  nitric  acid  on  guaiacum  are  minutely  ex- 
amined, of  which  we  slmll  only  mention,  that  tliis  acid,  when  its 
specific  gravity  was  i'lii),  completely  dissolved  guaiacum,  which  i^o. 
lution,  alter  standing  some  hours,  deposited  a  quantity  of  cr}'staiiized 
oxalic  acid ;  but  when  the  nitric  acid  was  diluted,  a  slight  efferves- 
cence took  place,  and  a  part  only  of  the  resin  was  dissolved,  the  re« 
mainder  being  converted  into  a  brown  substance,  which  was  sinilar 
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to  the  brown  precipitate  obt;unetl,  by  nitric  acid,  from  the  eulut^oii 
(tf  g;uaiacum  in  alcoliol,  atd  pos^e^sed  tlie  properties  of  a  resin  ia 
greater  periectiun  than  giiaiACum  iiseil.  U  successive  portiuiis  of 
nitde  add  be  added  to  tbe  above-mentioiied  reftiduum,  or  if  a  large 
qnaiitily  of  tim  acid  u  employed  ao  aa  to  im  a  ooaiytete  mlntioii* 
a  piodnel  nmf  be  obtamed,  by  etaponliaii*  wbicb  la  aqoalty  ioUla 
in  water  and  111  akobol;  bothvUcb  aohitkaa  baie  aaaatnngcnt 
bitter  taste. 

Guaiacum  is  soluble  in  the  pure  and  in  the  carbonated  alkalies. 
The  precipitate?  formed  frum  these  solutions,  by  dilute  sulphuric  arid 
and  by  muimUc  acid,  were  of  a  flesh  colour,  and  approached  to  the 
nature  of  extract;  being  le^  acted  upon  by  sulphuric  etiier,  but 
more  adnble  in  boiling  water  than  guaiacum. 

Mr.  Bfaade  now  proceadt  to  Ibe  analysis,  by  diflQialioii*  cf  the 
wibitance  here  treated  of*  Bj  thia  mediod  be  olitaliied»  froaa  100 
giaiiia»  tbe  foDowing  piodtictB : — 

Acidulated  water   5-5 

Thick  brown  oi!,  ^>ecoming  tUrbid  €11  eoolui^  ••••  24'5 

Thin  emp}Teumatic  oil   •••••••   30  0 

Coal  remainine'  in  the  retort   30*5 

Aiixeii  ga^es,  chiedy  carbouic  acid  and  carbonated 
hydrogen  

99*5 

The  on  inciiiaaiioii,  yielded  Jbnr  gialne  o£  Ume,  but  no 
alkali  could  be  disoovered. 

From  the  fore«ro!ns^  experiments  it  nppenr?,  that  although  guaiacum 
po^se^'^e?  nianv  of  the  properties  comnuui  to  resins*  it  differs  isom 
them  in  the  follow  ins;  circumstances. 

1 .  By  atTordmg  a  jKirtion  of  vegetable  extract. 

2.  By  the  alterations  which  take  place  in  it  when  submitted  to 
flie  actioii  of  bodfee  wbidi  readily  connmnkate  oxygen,  soeb  aa  m- 
trle  and  ojiymuriatie  adds,  and  1^  tbe  nqiidity  with  which  it  la  dia- 
solved  In  tbe  fcemer. 

3.  By  being  capable  of  being  conTerted  into  a  more  perfect  resuiv 
in  which  it  resembka  the  green  resin  that  conetittttes  the  ookmring 
matter  of  !rnvf«. 

4.  By  yieldintr  oxalic  acid. 

5.  By  the  i^uantity  of  charcoal  and  lime  obtained  from  it  by  dis- 
tillation. 

Tlieae  dxeonataneea,  tbe  antbor  says,  shows  that  gnaiacnm  differs 
not  only  firom  tbe  sobetanoea  denominated  resins,  but  also  that  It 
dlileta  from  tiiose  which  are  called  halwamii,  gtun^rerins.  gums,  and 
extracts ;  and  he  thinks  we  may.  for  the  present,  consider  guaiacum 

as  composed  of  a  resin,  modified  by  the  vec^etable  extractive  prin- 
ciple. ^  that  it  may  perhaps,  ni'iUiottt  impropriety,  be  dehued  by  the 
term  Extmcto  res'in. 

In  a  pt^tsi  ript  Mr.  Bnuide  observes,  that  Hie  action  of  oxygen  on 
MMOC  Other  resinous  bodied  i^  \  cry  remarkable.    By  digesting  mastic 
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in  alcohol,  a  partial  dolutiou  is  funned,  lefivingf  an  elastic  fubfltance, 
which  is  said  to  possess  the  properties  of  caoutchouc,  hut  which  be- 
eomet  havd  by  expomire  to  the  ur. 

Hie  entlior  hae  lemerked,  Hmt  the  portkm  of  HMStk  diwolved  in 
the  alcohol  nay  be  pndplteted  fiofn  it  by  witer,  end  that  this  pre- 
cipitate poncMw  the  propertiea  of  a  pure  resin ;  but  when  a  stream 
of  oxymuriatic  acid  gas  was  passed  through  the  solution,  a  toug^h 
elastic  substance  wa^  thrown  down,  xvliioh  became  brittle  Mhen  dry: 
this  precipitate  was  soluble  in  b  ulinu  alcohol,  but  j?epardted  from  it 
the  siulution  became  cool.  prujjerties.  therefore,  approached 
ui  &ume  measure  to  those  of  tiie  original  insoluble  part. 

On  the  Direction  of  the  Radicle  and  German  during  the  Vegetation  of 
Seedg,  By  Thomas  Andrew  Knight,  Esq.  F.R,S,  In  a  Letter  to 
the  Right  Hon.  Sir  Joseph  BankSp  K,B,  P,R.S.  Read  January  9. 
1806.    IPkU.  TVwif .  1806,  p,  99.] 

It  is.  Mr.  Kmght  observes,  very  well  kno'wn,  that  in  whatever 
position  a  seed  is  placed  to  germinate,  its  radicle  always  makes  lui 
effort  to  descend  towards  the  centre  of  the  earth,  whilst  the  elon* 
gated  germen  takes  a  precisely  opposite  direction :  and  it  has  been 
proT^  by  Du  Hamel,  that  if  a  seed,  during  its  germination,  be  fre- 
quently inverted,  the  points,  both  of  the  radicle  and  germen,  will 
return  to  their  first  direction.  These  opposite  effects  have,  by  some 
naturtdi.«ts,  been  attributed  to  p^vitation ;  and  Mr.  KniL'bt  ron- 
reivcd.  that  if  they  rcnilv  ])roceeded  from  that  cause,  those  eliects 
would  take  place  only  wii.l.-.t  the  seed  reuiauicd  at  rest,  in  the  same 
position  with  re;»|>ect  to  the  alLraction  of  tlie  earth,  and  tliut  the 
operation  of  gravitation  would  be  suspended  by  a  constant  and  rapid 
change  of  position  in  the  germinating  seed,  and  might  be  counter- 
acted by  the  agency  of  centrifugal  force.  In  order  to  determine 
how  far  the  abo?e  opinion  was  wdl  founded,  he  made  the  following 
experiments : — 

Having  a  ?tronij  rill  of  water  passing  through  his  garden,  he  con- 
trived, by  its  means,  to  pnve  motion,  vertically,  to  a  wbct  l  of  eleven 
inches  diameter.  Round  the  cin  ii inference  of  tbi^  wbccl,  s^everal 
seeds  of  the  garden-bean,  which  had  been  prcvious'ly  soaked  in  water, 

were  bound  in  such  a  manner  that  their  nidicles  were  made  to  i)oiat 
in  every  directiott.  The  wheel  made  rather  more  than  150  revolu* 
tions  in  a  minute. 

In  a  few  days  the  seeds  began  to  germinate,  and  Mr.  Knight  had 

the  plca-surc  to  pee  that  the  radicle?,  in  whatever  direction  tlicy  were 
protruded,  turned  their  points  outwanls  frnm  tbe  circumference  of  the 
wheel,  and  in  their  subsequent  growth  receded  still  further  from  it. 
The  pennens,  on  the  contrary,  took  the  opposite  direction ;  and  in  a 
few  days  their  points  met  at  the  centre  of  the  wheel.  Three  of  tliese 
plants  were  suffered  to  remain  on  the  wheel :  their  stems  soon  ex* 
tended  beyond  its  centre,  but  their  points  returned,  and  met  again  at 
the  centre. 
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As  Mr.  Knight  concpived  that  some  slight  objection?  mip^ht  be 
urged  against  the  conclusions  he  \\  a.'*  inclined  to  draw  from  the 
above  experiment,  he  repeated  it  in  a  liitferent  manner,  by  Rfldinsr  to 
hi&  former  apparaluis  another  wheel,  aleo  of  eleven  inches  diameter, 
which  moved  horizontally,  and  to  which  he  could  give  different  de^ 
greeaof  TBlocity.  Round  the  dieanilerence  of  tfaia  horisontalvhcel, 
•eeda  of  tlift  g^en-bean  weie  bound,  as  in  tbe  fbnner  experiment, 
and  the  wheel  waa  made  to  perform  260  revolutions  in  a  minute, 
llie  effect  [voduced  by  tins  motion  soon  became  obvious ;  for  the 
radicles  now  pointed  downwards  about  ten  decrees  below  the  hori- 
zontal line  of  the  wheel's  motion,  whilst  the  gerraens  pointed  the 
^>ame  number  of  degrees  aliove  it :  but  when  the  motion  of  the  wheel 
was  diminished  to  80  revolutiuns  in  a  minute,  tlie  radicles  pointed 
about  45  degrees  below  the  horizontal  line,  and  the  g^ermen  as  much 
above  it ;  m  one  alwmya  receding  from  the  axis  of  the  wheel,  the 
other  approaching  to  it. 

The  foregoing  ezperimenti,  the  author  thinks,  prove  that  the  rm* 
dides  of  the  germinating  seeds  are  made  to  descend,  and  the  ger- 
TTienfi  to  ascend,  by  «*ome  external  caupe,  and  not  by  any  ]>ower  in- 
herent in  vct^et.ible  lifo  ;  and  he  sees  little  reason  to  doul)t  that  gra- 
vitation IS  the  prinei]iai  if  not  the  only  ugeat  employed  in  thi'^  case 
by  nature,  i  lie  radicle,  he  says,  is  increased  in  length  only  by  parts 
successively  add^  to  its  point ;  whereas  the  germen,  on  the  contrary, 
is  elongated  by  a  general  extension  of  its  parts  previously  organiM ; 
and  its  vessels  and  fibres  appear  to  exteiui  tfaraaselves  in  proportioii 
to  the  quantity  of  nutriment  they  receive.  When  the  germen  de- 
%'iates  from  a  perpendicular  direction,  the  sap  accumulates  on  its 
under  ?ide  ;  and  consequently,  as  the  vessels  and  fibres  on  that  f*ide 
elongate  more  r;i]iidly  than  those  of  the  upper  side,  the  point  of  the 
germen  nm<t.  always  turn  upwards.  This  increased  elongation  of  the 
ve^&els  and  hbres  of  the  under  side  produces  also  the  must  extensive 
effects  in  the  subsequent  growth  of  the  trunks  and  brsncfaes  of  trees. 
The  immediate  efieet  of  gravitation,  Mr.  Knight  says,  is  to  occasion 
the  depression  of  the  branches;  but,  by  the  above-mentioned  in- 
creased longitudinal  extension  of  the  under  side,  their  depression  is 
prevented,  and  they  are  even  enabled  to  raise  themselves  above  their 
natural  level. 

It  has,  however,  been  objected  by  Du  Hamel,  that  gra^'itation  can 
have  little  iutiuence  on  the  germen  when  it  points  perpendicularly 
downwards.  To  obviate  this  objection,  Mr.  Knight  made  many  ex- 
periments on  the  seeds  of  the  hone-chestnut  and  of  the  bean.  The 
result  was,  that  the  ndide  of  the  bean,  when  made  to  point  perpen- 
dicularly upwards,  formed  a  ooosidersble  curvature  in  the  course  of 
a  few  hours.  The  germen  was  more  sluggish ;  but.  in  spite  of  any 
efforts  made  by  the  author  to  prevent  it,  constantly  changed  its  di- 
rection in  less  than  twenty-four  hours. 

it  may  also.  Mr.  Knight  says,  be  objected,  that  few  of  the  branches 
of  trees  rise  perpendicularly  upwards,  and  that  their  roots  always 
vprcad  horizontally.  Ucspecting  the  first  of  these  objections,  he  ob- 
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serves,  tliat  luxuriant  shoots,  which  abound  in  sap,  constantly  turn 
upwards,  and  tndittvoiir  to  aeqitife  a  perpandieQltr  diwclioe ;  Iwt 
that  the  feeble  and  more  slender  shoots  grow  in  almost  every  direc- 
tion, probably  from  their  fibres  bein|^  move  diy,  and  their  vessds  leas 
amply  supplied  with  sap,  so  that  they  are  leas  affected  by  gnmtatiaii. 
To  the  second  objection,  Mr.  Knight  answers,  that  the  compression 
of  thp  radicle,  as  it  ppnetmtes  the  noil,  ob«triict5«  the  motion  of  the 
sap,  juul  occasions  the  i^cinTation  of  numerous  lateral  roots;  and  as 
their  .'-vihstance  is  \cbs  hucculent  than  th;it  of  the  radicle  first  emitted, 
they  are  obedient  to  gravitation,  and  cunsec^ucuLiy  extend  hori- 
zontally in  every  direction.  Respecting  the  feap-rool  of  tlie  oak,  tiie 
author  aaya  he  has  examined  at  least  80,000  trees  o£  that  qiecies, 
and  never  found  one  tree  that  posaeasad  a  t^i-not ;  he  therefore 
thinks  he  mny  be  allowed  to  doubt  llie  existenoe  of  each  a  root. 

A  third  Serin  ttf  Experiments  on  an  artificial  Substance,  which  po9' 
99$$e$  the  principai  characteristic  Properties  of  Tannin  ;  with  some 
Remarks  on  Coal.  By  Charle<'  Hntchctt,  Esq,  F.i2.5.  Read  Ja- 
nuary 16,  1806.    IPhU.  Trans.  1006,  p.  109.] 

Mr.  Hatehett,  in  kia  fonner  nunmuniratinna  on  tins  subjeet,  gave 
some  account  of  the  effects  produced  by  sulphurio  aeid  upon  tnipen* 
tine,  resin,  and  camphor.    1  le  now  stat»  the  results  of  a  variety  of 

experiments  made  with  that  acid  upon  n  prent  nnmher  of  resins, 
balsams,  ^um-re«ins,  and  p^ums  :  from  \vl\i(  h  it  !i{ij)cars,  that  sul- 
phuric arid  almo^^t  immediately  cii^'-olved  the  resin^,  ibrming  transpa- 
rent brown  solutions,  wluch  gniduaily  became  blaci^ ;  tliat  the  solu- 
tions of  the  balsams  and  of  guaiacum  vvere  at  first  of  a  deep  crimson 
colour,  slightly  iudinuig  to  brown ;  and  that  caoutchouc  andelastie 
bitumen  were  not  dissolved,  but,  after  a  long  digeatioD,  were  only 
superficially  carbonised. 

T^upentine,  common  resin,  elemi,  tucamahaca,  mastic,  copaiba, 
copal,  camphor,  benzoin,  the  balsams  of  Tnlu  nnd  of  Pcni,  ji«=«»afci?- 
tida,  and  :un])i  r.  yielded  a  large  proportion  of  the  tanning  substance ; 
so  aLso       oil  ot  turj^cntine. 

i^.^piudiaiu  yielded  only  a  small  ]x>rtion  of  that  substance ;  and 
some  slight  traces  of  it  were  obtained  from  gum  arsbic  and  from 
gum  tragacanth ;  but  none  was  produced  from  guaiaeum,  dragon's 
blood,  myrrii,  gum  ammoniac,  olibanum,  gamboge,  caoutchouc, 
elastic  bitumen,  liquorice,  and  manna.  Mr.  Hatchett  thinks,  how- 
ever, that  some  of  these  would  have  yielded  it,  had  not  the  digeatioa 
with  nitric  acid  been  too  long  continue<!. 

Olive  oil  was  partly  converted  into  the  tannmg  substance  ;  so  also 
were  linseed  oil,  wax,  and  animal  lat.  In  the  experiment  with  lin- 
se^  oil,  a  portion  was  left  undissolved :  tiiis  |>ortion  am>cared  to 
retain  many  of  the  properties  of  an  inspissated  fot  oil.  m  the  ex- 
peiiment  made  with  was,  a  white  substance  was  obtained,  which 
was  found  to  possess  the  properties  of  spermaeeti.  In  that  with 
nninwl  fiit  (in  which  the  kidney*  fot  of  ^"cal  was  employed),  a  great 
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portioii  of  a  gnyith-black  substance  was  produeed,  whkh  wm  highly 
inflammable,  was  easOy  melted,  and  ww  readily  diatolTed  in  cold 
alcohol ;  from  which,  like  the  leiins,  it  might  be  precipitated  by 
water. 

From  concrulated  albumen .  find  from  prepared  muscular  fibre,  no- 
thing but  coal  could  be  obtained. 

In  the  alx)ve  experiment"?  there  appeared  to  be  a  certain  period  of 
Uie  process  when  the  production  ul  the  tauaing  substance  arrived  at 
its  maTimwm ;  after  which  a  gradual  diminution,  and  at  length  a 
total  destruction  of  it,  took  place,  and  it  became  mere  coal. 

Some  experiments  are  now  lekted,  made  with  nitric  acid,  on  the 
clastic  bitumen,  and  on  several  kinds  of  coal.  The  result  was,  that 
from  elastic  bitumen,  common  pit-coal,  Cannel-coal.  and  asphaltum. 
there  was  obtained,  not  only  the  tanninp*  «ubstance,  but  al«;o  another 
substance,  which  possessed  properties  intcmirdinte  between  those  of 
resin  and  those  of  vegetable  extractive  matter ;  but  this  substance 
might,  by  digestion  in  nitric  acid,  be  converted  into  the  tanning  sub- 
stance. From  Kilkenny-coal,  and  from  two  other  kinds  of  coal,  one 
from  Wales,  the  other  from  North  America,  none  of  the  above-men- 
tioned resinous  snbstances  were  obtained. 

Mr.  Hatchett  now  proceeds  to  mention  a  variety  of  experiments 
made  on  horse-chestnuts,  and  on  their  peels.  From  these  it  appeared, 
that  the  small  jxirtion  of  tannin  oripnally  contained  in  bors^e-cbest- 
nut  perl?  is  dfistroyed  by  the  process  of  roasting  ;  but  tluit  the  brown 
decoctions  of  the  roasted  horse-chestnuts,  and  of  their  peels,  mii;ht 
be  inude  to  allurd  the  tannin  matter,  by  the  addition  of  nitric  acid, 
llie  above  brown  decoctions  appeared  to  contain  carbon,  combined 
with  oxygen,  sufficient  to  give  it  many  of  the  properties  of  coal ;  but 
tiie  compound  is  nevertheless  capable  of  bdng  dimolved  by  water 
with  great  facility. 

Soiutiona  similar  to  the  above  may,  our  autlior  thinks,  be  obtained 
whenever  vegetable  matter  under^oe^-  the  putrefactive  y>rocess.  as  in 
duiif::bills,  &c.  He  examined  the  broxvn  liquor  that  runs  irom  wulnut- 
pecli^  when  kept  in  a  heaj)  for  a  certain  time,  and  found  that,  like 
the  decoctions  above  mentioned,  it  contained  carbon  in  a  state  a})- 
proaching  to  coal,  and  that,  by  the  addition  of  nitric  acid,  a  small 
portion  S[  the  tanning  substance  might  be  procured  from  it. 

Some  experiments  were  likewise  made  upon  galls ;  the  results  of 
which  showed,  that  the  natural  tannin  contained  in  them  is  destroyed 
by  nitric  acid ;  that  it  is  al^  diminished,  and  ultimately  destroyed, 
by  roafring;  but  when  the  cr^ills  have  not  been  so  much  roasted  as 
to  destroy  the  whole  of  tin-  tannin,  the  remaiiulcr  of  that  substance 
is  destroyed  by  the  addition  ot  mtric  acid,  whilst,  at  the  same  time, 
a  small  portion  of  the  artificial  tannin  is  produced. 

Results  nearly  similar  were  obtained  from  experiments  upon  oak- 
haik ;  and  it  also  appeauned,  that  when  that  bark  was  exhausted  of 
its  natural  taniun,  it  might,  by  roasting  and  bmg  treated  with  nitric 
acid,  be  made  to  yield  the  artificial  tanning  substance.  This  process 
was  several  times  repeated  upon  the  same  portion  of  bark ;  and  as  it 
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still  continued  to  vicld  the  taiminj^  sul)}*tancc.  our  author  think*  it 
pruhnhlc  the  jirorcss  mi^ht  he  repeated  until  the  whole  oi  the  buk 
became  cuiiverteti  into  the  ahove  substance. 

From  the  foregoing  experiments,  and  many  otiieri  made  hy  him, 
Mr.  Hatehett  thinks  that  the  method  of  treating  roasted  Tegetable 
subatanoea  here  described  is  the  moat  speedy  and  eoonomical  lor 
obtaining  the  artificial  tanning  matter;  and,  as  all  refuse  vegetables 
nay  be  thus  converted  into  that  matter  by  simple  and  unexpensive 
Tneans.  he  hope^  t)u'  discovery  may  eventually  be  prodoetiveol  aooie 
real  puhlic  advanUie^e. 

In  a  former  paper  Mr.  Hatchett  ohserved,  that  he  suspected  the 
tanom  iuiiiid  in  some  peat-muors  was  produced  during  the  imperfect 
carbonization  of  the  original  vegetable  substances  :  whether  that  is 
really  the  caae,  or  whether  it  has  becD  afforded  by  heath  or  other 
vegetablea  growing  upon  and  near  the  peat,  is»  he  lays,  still  oaoer- 
tain»  as  he  has  never  been  able  to  detect  any  tanning  suhst^mce  in 
peat,  although  he  has  examined  a  considerable  number  of  varieties 
of  it.  The  great  fai  ilitv  with  whieh  tnnTiin  i«  dissolved  by  water 
cauj^es  it  to  be  speedily  extracted  and  drained  from  the  substrmces 
which  at  tirst  contained  it :  and  that  this  facility  of  extraction  ex- 
tends to  the  most  solid  vegetable  bodies,  is  shown  l)y  an  experiment 
made  by  our  author  on  a  piece  of  oak  from  the  submerged  forest  at 
Sutton,  on  the  coast  of  Lincolnshire,  described  in  the  Phil.  IVans. 
for  the  year  1799.  This  oak,  by  decoction,  aflbrded  extractive  matter, 
but  no  traces  of  tannin  could  he  perceived ;  yet,  hy  indneimtion,  it 
even  afforded  potash. 

Peat,  however,  although  it  does  not  contain  tannin,  if.  by  the  im- 
perfect carbonization  it  lias  underiifone,  p  ndcred  capable  of  being" 
converted,  by  treatment  with  nitric  acid,  into  the  artificial  tanning 
substance,  in  the  manner  already  mentioned  with  ret»pect  to  roasted 
ligneous  bodies. 

In  the  following  section  of  his  paper,  Mr.  Hatchetfc  compares  the 
effect  of  the  acetic,  sulphuric,  and  nitric  acids,  upon  resinous  sub- 
stances. The  iirst  of  these  he  considers  as  the  solvent  of  such  sub* 
stances,  as  it  dii«»olves  them  speedily,  without  producing  any  apparent 

subsequent  chang-e  in  their  natural  properties :  «o  that,  by  proper 
pret  ipitant!*,  thry  may  be  separated  from  that  ut  id  in  an  untiltrred 
state.  Sulphuric  acid  immediately  dissolves  resinous  8ub!*tance?' ; 
but  the  moment  the  solution  is  complete,  progressive  alterations  aj)- 
pear  to  take  place  in  the  dissolved  substance,  cool  being  the  ultimate 
product. 

llie  effects  of  nitric  acid  seem  to  be  the  reverse  of  those  of 
the  sulphuric ;  for  by  nitric  add  the  resins  arc  converted  into  a 
brittle  porous  substance,  then  into  a  soluble  product  intermediate 
between  extractive  matter  and  renin .  which  product  i?  converted 
into  the  first  variety  of  the  tanning  substuuce  ;  beyond  which  our 
author  has  nut  been  able  to  effect  any  change.  A  table  of  the  quan- 
tity of  coal  remaining  alter  the  treatment  of  various  resinous  sub- 
stances with  sulphuric  acid  is  now  given  :  respecting  which  we  shall 
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only  remark,  titat  a  much  Renter  praportion  of  coal  i»  olitaincd  from 
those  substances  by  meam>  ul  the  uliove  acid  than  cau  be  obtained 
by  difttiUatkm. 

Two  experimento  on  tli6  hiumd  IbmMtioii  of  ooal  are  alio  de- 

ficriibed  :  from  one  of  these  it  appean  that  oak-wood  may,  by  Bul- 
phoric  acid,  be  converted  into  a  coal  wliich  is  very  different  from 
charcoal,  and  which,  by  its  mode  of  burning,  and  by  its  not  affording 
nnv  alkali,  resembln  those  miaerai  coals  that  do  not  coataia  bita« 

men. 

The  other  experiment  show*  that  uuk-wuod  may  al^o  be  converted 
into  a  sortui  coal  by  muruiUc  acid  ;  but  tiiis  coal  retains  some  vege- 
table characteiB»  although  no  alkali  can  be  obtained  from  its  ashes. 

Mr.  Hatchett  now  proceeds  to  make  some  remarks  on  the  natural 
fofination  of  coal.  After  stating  the  various  theories  that  have  been 
Ibrmed  on  that  subject,  he  con^iiders  as  the  most  probable  the  theory 
which  ascribes  the  principal  origin  of  coal  to  vegetable  Fuhstanceis ; 
that  idea  of  its  origin  Ix  ini^.  he  !»ay8,  corroborated  by  the  greater 
number  of  geological  facts.  The  observations,  however,  that  liave 
bet  n  made  upon  the  submerged  wood  found  at  Sutton  and  other 
places,  bhow.  uur  author  thiiiki^,  that  vegetable  sub&tances,  buried 
under  the  sea  or  under  the  eartli,  are  not,  merely  by  such  means, 
converted  even  into  the  most  imperfect  sort  of  coai;  some  other 
process  being  evidently  necessary  to  produce  this  change,  which  in 
ft  former  paper  he  endeavoured  to  demonstrate  to  be  progressiv  e. 

That  some  sorts  of  coal  are  of  vegetable  origin,  there  cannot.  Mr. 
Hatchett  says,  be  any  doubt :  several  of  them,  as  the  Bovpv  coal, 
the  Sussex  coal,  the  surturbrand,  &.c.  not  only  still  retain  tiune  of 
their  external  vec^etable  cluiructers,  but  iiUo  yiekJ  re«in. — u  j-ubstancc 
allowed  to  beloug  exclusively  to  orgaiuzed  natural  bodies.  Some 
mineralogists,  however,  have  attempted  to  distinguish  the  above- 
mention^  coals  from  others,  which  they  denominate  True  Mineral 
Coab :  but  it  has  in  the  former  part  of  this  paper  been  shown,  that 
when  pit-coal,  Cannel-ooal,  and  asphaltum.  (which  are  considered  as 
of  mineral  origin,)  are  subjected  to  the  action  of  nitric  acid,  and  the 
process  is  stopjred  at  a  pro]>er  period,  there  remains  a  iubj^tnnce 
which  i-i  intormcdiate  between  roin  utuI  vegetable  extractive  matter. 
It  lui  -  hI-i)  been  stated,  that,  Ijy  bimikii  means,  a  sJubstance  ])ost«essina^ 
nearly  tiic  same  properties  may  be  obtained  from  the  kuowii  vegetable 

resina* 

Our  author  indeed  admits  that  bitumen  has  never  been  formed  by 
any  artitlcial  process,  and  that  he  has  himi^elf  attempted  it,  in  various 
ways,  without  success :  yet  we  may  conclude,  from  what  has  been 
already  said,  that  bitumen  is  a  modihcution  of  the  resinous  and  oily 
parts  of  vegetables,  produced  by  some  process  of  nature,  operated  by 
gradual  means  on  immen'ie  masses  ;  and  we  have,  he  thuiks,  great 
reason  to  couelude  that  the  agent  enij>loyed  by  nature  in  the  forma- 
tion of  coal  and  bitumen  Is  either  the  muriatic  or  the  sulphuric  acid. 
Common  salt,  however,  is  never  found  in  coal-mines,  except  when 
tiiey  are  in  the  vicinity  of  salt-springs :  whilst,  on  the  contnry,  py- 
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rites,  sulphate  of  iron,  and  alum,  are  commoniy  found  in  such  mines  . 
(rom  wkich  circumfitances,  together  with  the  sulphuieous  odour 
emitted  moit  of  the  miaenS  coda  when  bmned,  tfhe  agency  oC 
aulphnrio  •eid  is  itroiiely  evinced ;  and*  tm  we  have  alieady  obeerved, 
the  coals  formed  aiiincially  irom  vecctehle  anbataBces,  by  meaaa  <tf 
aolphuric  acid,  bear  a  strong  resembUnce  to  the  minenl  coals,  not 
only  in  their  external  characters,  but  also  in  their  other  properties. 

Mr.  Hatchett  intends,  he  sap,  to  relinquish  any  further  prosecu- 
tion of  this  "subject  for  the  present  ;  but  he  entertains  such  saniruine 
expectations  of  its  jirovinGf  economiciillv  useful,  that  he  stronc-lv  re- 
commends the  prosecution  of  the  inquiry,  particularly  of  that  part 

which  relatea  to  roasted  vegetable  anbatancea  and  to  peat. 

T%e  Application  of  a  Method  of  Differenen  to  the  Speciet  Series 
wMe  Sum  ere  obtmned  by  Mr,  i«nden,  £y  tke  Help  of  imptutiHe 
QmaUiiiee.  Bjf  Mr,  Benjamin  Gfomperts.  Commumicated  by  the 
Rev.  Nevil  Maskeh*ne,  D.D.  Astronomer  Royal.  Read 
February  13,  1806.   [PbU.  Vnuu.  IQ06,  p,  147  J 

llie  nature  of  this  paper  is  8uch»  as  renders  it  absolutely  inci^wble 
of  abridf^ement.  By  w  ay  of  introduction  to  it  the  author  obeerveat 
that  havmg  some  yean  baek,  when  leading  the  learned  &fr.  Laaden'a 

fifth  memoir,  diacovered  the  manner  of  applyinff  a  method  of  difier* 
ences  to  the  species  of  series  vrhoi^  sums  are  there  obtained  by  the 

help  of  i'm]>o«!*i!)lc  qunntitiep,  nnd  hnvinjr  «ince  extended  that  appli- 
cation, he  now  ventures  to  otter  it  to  the  eonsideratiou  of  others. 

Tlie  practice  of  this  method,  in  most  cases,  appears,  he  says,  ex- 
tremely Bimpie,  and  on  that  account  he  almost  induced  to  ima^ne 
that  it  baa  already  been  considered  by  mathematidana.  And  be  ac- 
knowledgea  that,  aince  the  greateat  part  of  tiie  paper  waa  written, 
he  has,  in  £uler*a  Inatitutionea  Calculi  Integralia,  met  with  two 
simple  series,  which  are  in  that  work  summed  by  multiplicationa 
similar  to  those  employed  in  the  invci^ti^tion  of  the  principal  tbeo* 
rems  contained  in  thi«  ]>Rper.  But  \\  hether  that  learnotl  mathema- 
tician has  pursued  the  method  any  further,  he  has  not  been  able  to 
ascertain. 

Mr.  Gompertz  htu  purposely  considered  some  of  the  series  summed 
liy  Mr.  Landen,  in  <mlcr  to  procure  an  opportunity  of  comparing  both 
the  reaulta  and  methoda ;  and  aa  the  aeriea  may  have  particular  caaea, 
in  which  both  Mr.  Landen'a  meana  and  thoae  of  our  antibor  £ult  he 
haa  added,  towaida  the  end,  a  general  Scholium  coooeniing  the  canaea* 
eircumatanoea,  and  eonae^nencea  of  each  fiuiure. 

An  Account  of  a  email  Lobe  of  the  human  proitate  Gland,  which  ku 

not  before  been  taken  noftre  of  by  Anatomistts.  By  Fverard  Home, 
Esq,  F.R.S.  Read  February  20, 1 806.  l^hU,  Trans.  1806.  p.  195.] 

The  auljcct  of  thia  paper  is  a  portion  of  a  gland  which,  from  the 
smaUneaa  of  ita  aize.  and  the  olwcurity  of  ita  situation,  liaa  hitherto 
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escupetl  observation ;  and  were  it  not  for  the  chancy  produced  In  it 
by  disease,  which  sometimes  enlnr^ros  it  so  much  tliat  it  'thuts  up  the 
urimuy  canal,  it  would,  Mr.  Home  says,  be  little  desen'ing  of  at- 
tention. 

It  is  well  known  that  the  prostate  gland  is,  in  the  latter  periods 
of  life,  liabie  to  enkige;  in  that  com  there  is  frequently  a  nipple* 
like  projection,  vhieh  furms  tumourB,  of  different  sizes,  in  the  cavity 
of  tlie  bladder.  Hiese  tumours  have  engaged  the  attention  of  lur- 
geons  from  the  time  of  Morgagni  to  the  present  day  :  but  the  pecu- 
Haritie''  in  fhe  natural  conformation  of  the  ^land  which  dispose  it  to 
form  tlu      tumour-,  hiivt  never  been  examined. 

Alter  '^tatina;  the  ob>erv'ations  of  Morgagni  and  of  the  late  \Tr.  John 
Hunter  upon  tlie  subject.  Mr.  Home  ^ays  that  bi^  att<  Hiii>n  %v;(^  (li- 
rected  to  it  by  the  examinution  of  the  pro.state  gland  of  an  elderly 
penon,  wlio  had  died  in  consequence  of  this  part  having  been  dis- 
eased. The  nij)ple-Iike  process  was  very  prominent,  and  a  bridle 
nearly  a  quarter  of  an  inch  in  breadth  extended  frDm  the  middle  line 
of  the  tumour  to  the  bulb  of  the  urethra,  where  it  insensibly  dis- 
appeared. T\\c  usual  rounded  projection  of  the  rnpiit  gallinaginis 
wa«  not  vi'iible ;  nnc)  the  3pace  between  the  tumour  in  the  bladder 
and  the  bulb  of  the  urethra  was  unusually  short ;  so  t}iat  the  briiUe, 
which  had  evidently  been  formed  by  the  membrane  of  the  bladder 
adhering  to  that  part  of  the  prostate  gland  of  which  the  tumour  was 
composed ,  appeared  to  have  drawn  bulb  towaids  the  tumour,  and 
to  have  shortened  the  membrslious  part  of  the  canal. 

The  above  appearance  of  a  bridle  is  more  or  less  met  witli  in  all 
cases  in  vrliich  the  nipple-like  ])rocess  occurs;  but  in  so  small  a  de- 
gree, that  Mr.  Home  had  not  before  been  led  to  pay  attention  to  it. 
He  now  thought  it  right  to  examine  tlie  j)rostate  gland  in  its  natural 
state,  in  order  to  ascertain  whether  any  part  of  it  is  pufliciently  (Ic- 
tached  to  move  independently  of  the  rest  of  the  gland  ;  and  a.<  iiis 
professional  avocations  did  not  allow  him  sufficient  time  to  make  tiie 
requisite  dissections,  he  contmitted  that  task  to  Mr.  Brodie,  demon- 
strator of  anatomy  to  Mr.  Wilson  of  Windmill-street.  In  conse- 
quence of  Mr.  Brodte's  accurate  examination  of  the  part,  a  small 
rounded  substance  was  discovered  in  the  space  between  the  tu(t  ]io<:- 
tcrior  portions  of  the  gland  :  this  substance  was  j»o  much  detached, 
that  it  seemed  a  distinct  gland ;  and  it  so  nearly  resembhHl  Cowjicr's 
gland  in  size  and  shape,  that  it  appeared  to  bo  a  gland  of  the  s.une 
kind.  It  could  not,  however,  be  satisfactoniy  detached  from  the 
prostate  gland,  nor  could  any  distinct  duct  be  found  leading  from  it 
into  tiie  bladder. 

A  dmilar  examination  of  the  part  was  made  in  five  different  sub- 
jects. The  appearance  was  not  exactly  the  same  in  any  tw  o  of  them ; 
but  our  limits  will  not  allow  us  to  describe  particularly  the  ditTer- 
ences  that  were  ob?ened  ;  wr*  •^luUl  therefore  only  ^f«v.  that  the  must 
distinct  ajipearance  of  the  ]»urt  was  found  in  a  lit  :!r!;v  -m)>v  '  t  of 
twenty-five  year*  of  age.  In  this  subject  the  j  r  [[nm  nr  liu<ly  uas 
imb^ded,  not  only  between  the  vaaa  de/erentiu  and  the  uiadder,  but 
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dso,  in  some  measure,  between  the  Utt'r.il  portions  oi  the  prostaltt 
ghuid  and  tlie  bladder.  It  was  evidently  a  lube  o£  the  prostate  gland ; 
and  its  ducts  passed  directly  through  the  coats  of  the  bladder,  and 
opened  inimeduitely  beliiod  tiie  venunontMium. 

A  ftUl  more  diitinct  appearaaee  of  this  lobe  ww  illerwanli  found 
in  a  subject  twenty-fovur  yean  of  ;  a  representation  of  which 
accompanies  thb  paper. 

This  newly  acquired  anatomical  fact  enables  u?,  Mr.  Home  says, 
to  understand  the  nature  of  a  dij^ease,  of  "which  we  could  not  have  a 
clear  idea  while  we  were  ignorant  of  the  existence  of  the  part  in 
which  it  ori^natcji :  it  also  enables  us  to  explaiii  various  circum- 
»tances  respecting  liic  di&ea&e,  particularly  what  to  our  author  has 
ever  appeal  the  greatest  difficulty,  namely,  tlie  prodmsion  of  tlie 
tumour  into  the  cavity  of  the  bladder.  This  protnunon  arises  firoa 
the  haid  substance  of  the  coats  of  the  vass  defentUia  being  in  dose 
contact,  and  bound  down  upon  the  lobe ;  so  that,  from  its  first  en- 
largement, it  must  press  up  the  thin  coats  of  the  bladder.  The  situa- 
tion of  this  lobe.  nm\  its  connexion  with  tlie  vasu  deferentia,  also 
render  it  liable  to  many  ciiii«rs  of  ^wellinp-,  from  which  tlie  body  of 
the  gland  is  frt'c  ;  since  ev(  ry  irritation  of  the  scinin:d  vesM?l»,  or  ol 
their  orifices,  may  be  couunumcutcd  to  it  by  continuity  of  parts. 

There  is  much  reason,  our  author  says,  to  believe  that  the  diseased 
state  of  the  lateral  parts  of  tlie  gland,  so  common  in  the  later  periods 
of  life,  has  its  origin  in  the  lobe  here  described ;  for,  in  most  of  the 
esses  examined  by  him,  this  lobe  has  been  enlarged  in  a  much  greater 
degree,  in  proportion  to  its  ^ize,  than  any  otlier  part  of  the  gland  ; 
and  the  difficulty  in  jiR^sincr  the  urine,  which  comes  on  very  ewrly  in 
the  disease,  is,  Mr.  Home  think?,  owinp  to  the  enlargemvnt  cf  this 
lobe  ;  since  an  cnlari^ement  of  the  lateral  portions  of  the  gland  vvulens 
the  canal  instead  of  diminishing  it.  The  enlargement  of  the  lot>e  also 
occasions  the  bladder  to  retain  a  considerable  part  of  the  urine:  and 
as  the  urine  passes  in  a  stream,  and  the  quantity  voided  is  sufficient, 
no  suspicion  is  entertained  of  the  cause  of  the  frequency  and  distress 
in  passing  it ;  but  they  are  referred  to  an  imtable  state  of  the  eoata 
of  the  bladder. 

From  tlie  •i}>ove  olisen  ations  it  appears  that  the  small  lol^e  of  the 
prostate  ^-l  uid  here  treated  of  is,  from  its  situation  and  the  circum- 
stances la  uliieli  it  is  pliiced.  more  liable  to  become  diseased  than 
any  other  part  of  the  gland  ;  and  tiiat  iC  produces  symptoms  of  dan- 
ger and  distress  which  are  peculiar  to  itself,  but  which  have  been 
hitherto  supposed  to  arise  from  the  body  of  the  gland  becoming  en- 
laiged. 

On  the  Quantity  and  Velocity  of  the  SoUar  MoHon,  By  William  Her- 
schel  LL.D.F.RJS.  Read  Februsry  27. 1806.  [PAtV.  Trmt.  1806, 
p,  205.] 

The  present  paper  is  a  continuation  of  that  communicated  to  the 
Society  by  Dr.  HerMhel  hwt  year,  in  which  he  considered  the  direc- 
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tion  o£  die  solar  iiiutioii :  he  now  proceeds  to  consider  the  quantity 
and  Telocity  of  that  motion ;  and  as,  in  the  former  p^>er,  the  proper 
motioitt*  when  reduced  to  one  diiection»  were  called  quantitica,  to 
diatingnwh  them  from  the  velocitiea  required  iu  the  moving  stan  to 
produoe  thoee  motions,  ao  alao  in  the  preaent  inquiry,  it  will,  the 
author  says,  be  necessary  to  keep  up  the  aame  distinction  with  re- 
*-pi'ct  to  the  velocity  of  the  solar  motion.  To  determine  this,  we 
LiULflit  to  hfive  in  view  the  real  motion  of  every  star  wl;o-e  npjiHrent 
motion  we  know;  but  as  trials  with  a  nuinher  of  stais  wuuid  be  very 
inconvenient.  Dr.  Hersi-hel  makes  u-e  only  of  the  six  stars  mentioned 
in  his  former  paper,  iu  laying  down  liie  nietiiod  followed  with  ail  the 
reat. 

He  first  conaidera  the  proportional  diatance  of  the  atara ;  for  till 
thia  ia  fixed  upon,  neither  the  parallactic  nor  the  real  motion  of  u  atar 
can.  he  says,  be  ascertained.  And  as  it  'i»  not  suflicieutly  satisfiictory 

to  divide  the  stars  into  a  few  mngnitudes.  and  supjKJse  these  to  re- 
present tiieir  relative  distances,  he  expresses  the  relative  briichtnesn 
of  tlie  six  stars  already  alludeil  to,  according  to  the  notation  tormei  ly 
used  by  him  for  that  purpose ;  and  from  that  introduces,  by  usin^ 
fractional  distinctions,  a  more  minute  subdivision  than  has  been  com- 
monly admitted.  He  then  propoaea  the  following  arrangement,  aa 
expieaaing  their  proportional  dbtance : — Siriua  I '00,  Arctiurua  1*20, 
Capella  1-25,  Lyra  1-30.  Aldebaran  l  -4().  Procyon  1-40. 

Our  author  next  considers  the  effect  of  tlie  increase  and  decreaae 
of  the  solar  motion,  and  the  conditions  to  be  obsened  in  the  investi- 
gation of  it«  quantity.  He  give-  a  table,  culculHtcfi  with  a  view  to 
show  tliat  an  increase  or  decrease  of  the  ^oiar  moUon  will  have  u 
contnir)'  etiect  upon  the  required  real  uiotion  of  ditferent  stars  ;  and 
deduces  from  it,  that  a  certain  equalization,  or  approach  to  equaUty, 
may  be  obtained  between  the  motion  of  the  stara,  or  between  that 
of  the  aun  and  any  one  of  them  aelected  for  that  purpose.  Theae 
calculated  velocities,  he  says,  are  ^uch  as  would  be  true,  if  the  atara 
were  at  the  assumed  distances,  and  if  their  real  motions  were  per- 
formed in  lines  at  rijrht  an{j:les  to  the  visual  ray ;  but  if  the  stars  do 
not  move  in  that  direction,  we  i^hould  still  certainly  have  the  mini- 
mum of  their  velocities  ;  and  it  must  be  allowed  to  be  a  consitlerable 
j*oint  gained  if  vvc  cuuld  show  what  is  likely  to  be  the  least  velocity 
of  tlie  solar  motion.  Besides,  if  the  velocitiea  of  any  two  ataia  are 
equalized  when  their  mottona  are  supposed  to  be  perpendicular  to  the 
visual  ray,  they  will  be  aa  much  ao  when  they  make  anjr  other  given 
angle  with  it :  and  it  ia  the  equalization,  not  the  quantity  of  the  ve- 
locities, that  is  required. 

It  is.  Dr.  Herschel  sav«,  evident,  that  either  a  certain  mean  rate, 
or  a  middle  rank,  should  be  assipned  to  the  motion  of  the  8un,  unless 
very  sufficient  reasons  should  induce  us  to  depart  from  tliib  condition  ; 
and  he  thinks  it  most  eligible  to  prefer  liic  latter ;  but  says,  that 
nearly  the  same  result  will  be  obtained  from  either  of  the  methoda* 
He  adda.  that  if  wc  can  at  the  aame  time  bring  the  sidereal  motiona 
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to  a  greater  equality  nmong^  caeb  other,  it  will  be  a  very  proper  ee* 
condaiy  conndenition. 

The  necessary  calculations  for  invcetigatiiig  the  solar  motion  may, 
our  author  say?,  he  divided  into  two  cla?«es  :  the  fif^t  of  these  will 
remain  unaltered,  whatever  may  he  the  solar  motion  under  cxrnninn- 
tion  ;  while  the  other  must  be  adjn-tc  d  to  even*- chui)ji;e  that  may  be 
required.  lliC  first  will  contain  the  ari«5uiar  (quantity  uf  tlie  observed 
or  apparent  motion  ;  its  direction  with  the  parallel  of  the  star ;  its 
direction  with  the  parallactie  motioii ;  and  its  Telocity :  the  teoond, 
or  changeable  part,  will  consist  of  the  angular  quantity  of  tiie  real 
motion  ;  the  parallactic  direction  of  this  motion  ;  and  its  velocity. 

A  table  containing  the  result  of  the  calculations  relating  to  tlie 
pcrmnnent  qiiantitie:*  of  3G  stars  is  now  irivcn  :  there  arc  also  xn- 
rious  figures  illustmtinjr  tlie  said  calculations  ;  uj>on  tiiese,  \-arinn« 
remarks  are  made,  which  ( annot  he  well  understood  without  a  view 
of  the  figures.  We  shall  unl}  observ  e,  that  several  stars  of  the  first 
magnitude  uj)pear  to  have  less  velocity  than  many  which  are  much 
smaller.  This,  Dr.  Herscbel  tlunks»  nay  be  explained,  if  a  solar 
motion  is  introduced ;  as  the  parallax  arising  liroai  that  eanse  will 
completely  account  for  such  a  singular  circumstance.  He  adds,  that 
if  the  foregoing  argument  proves  the  expediency  of  admitting  a  solar 
motion,  the  direction  of  that  motion  is  no  less  evidently  pointed  out 
to  be  in  opposition  to  the  motion  of  Arcturus. 

By  equnlizinjr  the  veioeities  of  the  sun  and  a  Orionis,  the  "olar 
motion  ajjpears  to  be  \""2GG.  On  the  otlicr  hand,  by  a  similar  e;J- 
culation  of  the  velocities  of  PoUux  aud  tlie  bun,  those  %*elocities  will 
be  equalized  by  a  solar  motion  of  0"'967.  These  seem  to  be  the 
limits  of  the  solar  motion,  upon  the  supposition  of  its  holding  a 
middle  rank  among  the  sidereal  velocities ;  and,  by  a  mean  of  diem, 
we  may  have  the  rank  of  the  solar  motion  true  to  less  than  O"- 1 5. 
Upon  this  supposition,  a  tabic  of  the  changeable  quantities  above 
mentioned  is  given,  and  also  fi'^iire«  illustratinir  them. 

Dr.  Herschel,  after  obseninc:  that,  if  we  except  only  ten  of  the 
nbovc-mentioned  stars,  all  tin  nst  appear  to  be  actuated  by  the 
i^amc  influence,  and,  like  tlic  suu,  to  direct  their  motions  towards  tlie 
same  part  of  the  heavens,  proceeds  to  examine  the  causes  of  tiits 
marked  singularity  in  their  direction;  which,  he  says,  may  arise 
eitlier  from  their  mutual  gravitation  towards  each  other,  or  from  an 
original  projectile  force  impressed  upon  them.  As  both  these  causes 
arc  known  to  net  on  all  the  bodies  belonging  to  the  solar  system, 
they  may  reasonably  be  supposed  to  exert  their  influence  likewise 
on  the  stars  :  and  that  this  is  really  the  case,  our  author  endeavours 
to  show  by  various  arguments,  which  our  limits  necessarily  oblii^ 
us  to  omit.  He  shows  that  the  motions  of  the  stars  already  men- 
tioned cannot  be  accounted  for  by  the  mutual  gravitation  of  neigh- 
bouring stars  towards  each  other,  or  by  a  periodical  binal  revolution 
of  them  about  a  centre  of  gravity ;  but  that  we  ought  rather  to  have 
recourse  to  some  fsr  distant  centre  of  attraction ;  which  centre  may 
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be  either  a  single  body  ol  gjeat  maguitude ;  or  it  may  he  i^rLHluccd 
by  the  joint  attraction  of  a  great  number  of  stars  iinitt  d  uiLo  one 
eondensed  group ;  or,  lastly,  it  may  be  iunned  by  tlic  imiua  of  several 
groups,  which,  he  aays«  cittte  a  stitt  mofe  ponttM  eeatre  of 
gnmtntion. 

Dr.  Herschel  now  proceeds  to  the  detenntDBtkni  of  the  quimtity 
and  velocity  of  the  solar  motion :  and,  calculating  upon  the  pnnciplet 

laid  down  in  the  course  of  the  present  paper,  assuming,  as  we  h;n 
already  stated,  that  the  solar  motion  holds  a  middle  rank  among  the 
sidereal  velocities,  it  aj)j)ears  that  we  have  sufficient  reason  to  fix 
upon  the  quantities  of  the  solar  motion  to  be  sucli  as.  by  an  eye 
placed  at  right  angles  to  its  direction,  and  at  liie  dibtance  of  Sirius 
from  wouM  be  seen  to  describe  umuaDy  ail  arch  of  1*116992  of 
a  degree;  and  its  ▼ek>city.  till  we  are  acquainted  with  the  real 
distance  of  the  fore-mentioned  stur.  can  tfaeieibie  only  be  expressed 
by  the  proportional  nnraber  of  1 1 16993. 

Before  he  concludes,  our  author  remarks,  that  the  middle  rank 
amoni;  the  sidereal  velocities,  which  he  has  a?"in"ncd  to  the  sun, 
agrees  tudicicntly  witii  the  phenomena  that  were  to  be  c  xj  lained. 
Thus  the  apparent  velocities  of  Arcturus  and  Aldebaran,  without  a 
solar  motion,  are  to  each  otlier  as  208  to  1 2 ;  but,  according  to  the 
assumed  solar  motion,  it  appean,  that  when  the  deception  aiiitng 
from  the  paiallactic  eflbet  is  remofed«  these  velocities  are  to  each 
other  only  as  179  to  85,  or  3  to  1.  And  althouf^  Arcturus  still 
remains  a  star  which  moves  with  great  velocity,  yet  it  has  been 
shown,  in  the  eleventh  table,  that  we  have  three  or  four  stare  with 
nearly  as  much  motion,  and  live  with  inorc.  The  solar  motion  nWo 
removes  the  deception  by  which  the  mutioii  of  a  star,  of  the  conse- 
quence of  a  Orioma,  is  so  concealed  as  hardly  to  show  any  velocity  ; 
whereas,  by  computation,  we  find  that  it  really  moves  at  a  rate  which 
is  fully  equal  to  the  motion  of  the  sun. 

It  will  now  be  found.  Dr.  Herschel  says,  that  we  are  within  the 
reach  of  a  link  of  the  chain  which  connects  the  principles  of  the 
solar  and  sidereal  motions  with  those  that  are  the  cause  of  orbitiial 
onc^  :  the  probal)le  motions  of  the  sun  and  of  the  stars  in  orbits 
consequently  becomes  a  subject  that  may  receive  the  jissit^tjmce  of 
arguments  supported  by  ob-»cr\'atiouii.  And  he  turtiier  observes,  that 
what  he  has  said  in  a  former  paper,  where  tlie  sun  is  placed  among 
the  insulated  stan»  docs  not  contradict  the  ptesent  idea  of  its  form- 
ing a  part  of  a  very  ezteneive  system.  The  insulation  there  ascribed 
to  the  sun  relates  merely  to  a  supposed  binary  combination  with 
some  neigh1x)uring  star ;  and  it  has  been  already  proved,  by  the 
example  of  Arcturus,  that  the  solar  motion  rnnnot  be  occasioned,  or 
r\(  c  ounted  lor,  by  a  ]»crioiHriLl  revolution  of  the  s^un  and  thc  above,  or 
aay  other  «tar,  about  their  common  centre  of  gravity. 
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i^poii  tkf  Mmine  Barometer,  made  dtmmg  ike  EMmma* 
turn  ef  the  Coaete  of  New  Hotlani  ond  New  Skntth  Wales,  in  tka 
Yeare  1801  1802,  a?id  1803.  By  Matthew  Flinders,  Seq.  Com- 
mander of  His  Majesty  $  Ship  Invegtigator.    fn  a  Letter  to  the 

Right  Hon.  Sir  Joseph  Banks,  Bart.  K  B.  P.R.S.  &c.  StC,  *C. 
Read  March  27.  1806.    [PAi/.  Traas.  lSQ$,p.  239.] 

Hie  chief  cireiniistenoe  that  induced  Capt.  Flinders  to  think  his 

ohservations  upon  the  marine  1>arometer  were  worthy  of  attention* 
was  the  coincidence  that  took  pktce  between  the  ridng  and  falling^ 

of  the  mercury,  and  the  scttinp^  in  of  winds  that  blew  from  the  sea 
and  from  off  the  land,  to  ^\hich  there  seeraed  to  be  at  lea^^t  as  much 
reference  as  to  the  strength  of  the  wind  or  the  state  of  the  atmo- 
sphere. 

Our  author's  examination  of  the  coasts  of  New  Holland  and  the 
Other  ports  of  the  Terra  Australis.  began  at  Cape  ]>uwen»  and  con* 
tinned  eastward  along  the  south  coast.  Hb  obeeiyations,  which,  on 

account  of  their  length,  we  must  pass  OTer»  show,  that  a  change  of 
wind  from  the  northern  half  of  the  compass  to  any  point  in  the 
southern  half,  caused  the  mercury  to  rise ;  and  that  n  contrary 
change  caused  it  to  fall.  Aho,  tiiat  the  mercur\'  stood  ciuisuli  rnbly 
higher  w  hen  the  wind  came  from  the  soiitli  !^ide  of  cast  and  webt, 
than  wiien,  in  similar  weather,  it  cajue  iiom  the  north  side. 

Capt.  Flinders  now  proccecls  to  relate  the  observations  he  made 
upon  the  east  coast.  From  these  it  appean  that  the  winds  which 
came  from  between  south  and  east  caused  the  mercury  to  rise  and 
stand  high,  as  the  same  winds  had  done,  with  only  one  exception, 
on  the  south  coast.  The  wind  from  north-east  kept  the  mercury  up 
above  thirty  Inches  on  the  east  coast,  and  caused  it  to  rise  after  all 
other  winds,  except  tiiosc  from  the  south-east ;  whereas,  on  the  south 
coast,  those  winds  caused  the  mcrcur)-  to  fall,  and  to  stand  much  be- 
low thirty  inches ;  owing,  in  our  author's  opinion,  to  the  wind  coming 
from  oiF  tiie  land.  During  north-west  winds,  the  mercury  stood  lower 
upon  bodi  coasts  than  at  any  other  time ;  and,  on  both,  those  winda 
came  from  off  the  land. 

Moderate  winds  from  the  south-westward,  with  fine  weather, 
canned  a  descent  of  tlie  mercury  on  the  east  coast ;  and  during  their 
continuance,  it  was  much  lower  than  with  winds  from  the  north- 
eastward;  hut  upon  the  south  coast  it  rose  with  soutli-west  winds, 
and  It  stood  mucli  higiier  tiian  with  winds  from  the  opposite  quarter. 
But  it  must  be  observed,  that  the  wind  which  blew  from  the  aen. 
upon  one  coast  came  from  off  the  land  on  the  other. 

The  mean  height  of  the  mercury  on  the  east  coast  is  staled  by  our 
author  to  be  not  less  than  30*08  or  30*  10  inches ;  whereas  upon  the 
south  coast  he  estimates  its  mean  height  to  be  30  inches,  llie  greatest 
range  observed  upon  the  east  coast  was  from  '20'6O  to  30-3G  ;  while 
upon  the  south  coast  the  range  wms  I'rom  *2f)*4'J  to  30  j1.  But  it 
niu.«'t  be  remarked,  that  these  extremes  are  taken  lor  very  «hort  in- 
tervaU  i»f  time. 
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ne  obe«rv&tioiu  made  by  oar  author  upon  the  north  eouiL  m 
mat  Mailed.  The  chief  differenoit  in  tlM  effects  of  winds  upon  thia 
roa*t,  from  what  they  produced  upon  the  south  and  east  coast,  are, 

that  a  Dorth-east  wind  raised  the  mercun,'  as  high,  if  not  hiirhiT,  than 
one  from  the  south-east;  aiui  that  a  north-wrst  wiml,  wht  n  it  ramu 
fn>m  off  the  sea,  an  i  iriOiK  rate,  was  eqiml  ,  in  tlie  above  i  iKoct. 
to  either  of  them,  umi  kt-pc  the  aicrcui y  iugiu  i  liiau  the  6oulii-west 
wind  did. 

Upoa  nnwidrring  the  effeetaof  the  «me  winds  upon  the  difleranl 
coasts  of  Aualnlia,  at  described  in  the  foregoing  aummnry  of  Capl, 
Rinders's  obeervatiooa,  the  following  qiieriea  leem,  he  anya,  to  pieaent 

themselves : 

Why  do  the  winds  Irom  the  north  and  north-west,  which  muse 
the  mercurv  to  descend  anil  stand  lnwer  than  any  I'thir  thv 
>uuth  anu  cai>t  coasts,  and  ah^  in  tlie  o\yen  sia,  and  in  llu  Mtuiii- 
we«t  bight  of  tlie  Gulf  of  Carpenttu'iu,  make  it  rise  u|>uii  the  outer 
|Hurt  of  the  nofth  ooaat  with  the  aame  or  even  wofae  weatlicr  ? 

Why  afaonki  the  north-east  wind,  which  occasions  a  fiUl  in  the  ba« 
rometer,  upon  the  south  coast,  considerably  below  the  mean  standard, 
be  attended  with  a  rise  above  the  mean  u|K>n  the  cast  and  north  coasts^ 
Tlie  «south-cast  wind,  upon  the  ^outh  and  east  coasts,  causef  the  nier- 
(  ury  to  rise  higher  than  any  other; — why  has  it  not  the  same  effect 
iipnn  tiie  north  coast  and  u]Kin  the  \\  t>t  • 

How  i?  it  that  the  !w>uth-we>»t  wuul.  which  uuikes  the  tncn  iiry  ri!!>e 
and  ftand  high  upon  the  soulii  and  west  coust«,  cuu^^ca  it  to  tall  be- 
low the  mean  standard  upon  the  east  coast,  and,  with  the  same  wca^ 
ther,  to  descend  lower  than  any  other  upon  the  north  coast  ? 

The  answer  to  these  ciuestions  Capt.  Flinders  considi  rx  lus  !>utii- 
ciently  obvious ;  in  support  of  which  opinion  he  offers  the  following 
explanation  : 

The  hjwer  air.  when  brought  in  by  a  wind  tVom  the  j^ca,  meets 
with  resistance  m  jiassing  over  t!u'  hind  :  anci  to  iiM-rromr  thin  re- 
sistance, it  is  obliged  to  rise  ami  iiuike  it»eh  room  by  toiciu^  the 
superincumbent  air  upwards.  The  first  body  of  air  which  tlius  conies 
in  from  the  sea,  being  itself  obstructed  in  its  velocity,  will  obstruct 
the  seoond ;  and  this  will  therefore  rise  over  the  first,  in  like  manner, 
to  overcome  the  obstruction:  and  as  the  course  of  the  second  body 
of  air  will  be  more  direct  towards  t}ic  top  of  the  highest  land  it  has 
to  <?urmount  thnii  the  first  wa?,  50  the  first  part  of  the  f«ccond  l>ody 
will  arrive  at  the  top  het'orc  the  latter  part  of  the  hrst  Ixxly  has 
reached  it;  and  this  latter  part  will  not  he  able  to  pass  over  the  top. 
being  kept  down  by  tlte  t^econd  body  and  the  successive  i<trcam  of 
air,  whose  velocity  is  superior  to  it.  In  this  manner  an  eddy  or  body 
of  compressed  air  will  be  formed,  which  at  first  will  occupy  sll  the 
spa<^  below  a  line  drawn  hrom  the  shore  to  the  top  of  the  highest 
land ;  but  the  succeeding  bodies  of  air,  at  a  distance  from  the  shore, 
will  soon  feel  the  effect  of  the  olwtruction,  and  will  begin  to  rise ; 
by  which  the  ^t^atum  of  lower  air  will  hr  derfjcr  between  the  top  of 
the  land  and  the  shore,  and  to  some  distance  from  it,  than  upon  the 
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niuuntaiuii  or  in  tlie  open  sea.  llcncc  it  follows,  tbat  the  mercury 
ought  to  stand  somewliat  higher  when  such  a  wind  blows  than  with 
the  same  wind  when  it  meets  with  no  obstruction ;  and  the  more 
direct  it  blows  upon  the  coast,  and  the  higher  the  land  is,  the  higher 
ought  the  mercury  to  rise.  On  the  other  band,  when  the  wind  comes 
Irom  off  the  hillB.  this  dense  air  will  be  displaced ;  and  tlms  the  air 
over  the  coiist  wiU  resume  its  natural  state  wi^  a  land  wind. 

Cnpt.  FIIiuUt*'  rf>f)rliulp«  hh  paper  \\\^]\  some  general  reinarks 
u]inn  ttie  barometer,  uf  which  the  iollowing  seem  to  be  the  most 
material  : 

It  is  not  so  much  the  absolute  as  the  relative  height  of  the  mer- 
cury, and  its  state  of  rising  and  ftdling,  that  arc  to  be  attended  to  in 
forming  a  judgement  of  the  weather. 

In  £e  open  sea,  the  changes  in  the  weather,  and  in  the  strength 
of  the  wina,  appear  to  be  the  causes  that  chiefly  atfect  die  barometer ; 
but,  near  the  shore,  a  change  in  the  direction  of  the  wind  seems  to 
aiFect  it  as  much,  or  more,  than  eitlier  of  those  cau«C!?  taken  sinrrly. 

On  the  ()j)cn  sea,  also,  the  mercury  seems  to  stand  highrr  i!i  a 
st(  ;uiy  breeze  of  several  days'  continunnce,  provided  it  does  not  blow 
haid,  than  when  the  wind  is  variable.  Perhaps  it  is  on  this  account, 
as  well  as  firom  the  direction  of  the  wind,  that  tiie  mercury  stands 
higher  within  the  tropics  than  in  those  parallels  where  the  winds  are 
variable. 

Upon  the  whole,  our  author  thinks  the  barometer  capable  of  af- 
fording so  much  assistance  to  the  commander  of  a  ship,  that  no  com- 
mander in  a  long  voyage  should  be  without  one. 

Account  of  a  Discovery  of  native  Minium,  In  a  Leffrr  from  James 
Smithson,  Es<j.  F.R.S.  to  the  Right  Hon.  -S/r  Ji  scph  Hanks,  K,B» 
PM.S,    llead  April  24,  1806.    IPhil.  Trans,  1806, /i.  267.] 

The  minium  here  described  by  Mr.  Smithson  was  fbmid  disaemi* 

nated  in  a  compact  carbonate  of  zinc.  Its  general  appearance  was 
pulverulent ;  but  when  a  lens  was  used,  it  sihowe<l,  in  some  places,  a 
rtakv  and  crystalline  texture.  Its  colour  was  tiie  same  as  that  of 
luctitious  minium  :  when  gently  heated  by  the  blowpipe  it  bcciunc 
more  obscure,  but  returned,  upon  cooling,  to  its  origmai  colour.  By 
a  stronger  heat  it  nwlted  into  litharge ;  and,  upon  efaaicoal,  wia  re- 
duced to  lead. 

1  n  d ilute  nitric  acid  it  assumed  a  coff  ee  -  c(  >!our ;  and  on  the  additicm 

of  a  little  sugar,  this  brown  calx  was  dis.solved,  producing  a  colourless 
Folntion.  Tpon  )n-hv-  put  into  muriatic  acid,  with  a  little  loaf-goid* 
the  i:<Ai\  ^v^us  soon  entirely  dissolved. 

\S  ilea  it  wius  ineloi-tti  iii  a  small  bottle  with  muriatic  acid,  and  a 
small  piece  of  turnsole  j)Rper  was  iixcd  to  the  cork,  the  paper  in  a  short 
time  entirely  lost  its  blue  colour,  and  became  white.  Even  a  slip  of 
common  blue  paper,  whose  colouring  matter  is  indigo,  when  placed 
in  the  aliove  ntuation,  underwent  the  same  change. 

This  native  minium,  Mr.  fc^mithson  says,  seems  to  be  produced  hy 
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the  decay  of  iralenn.  whirh  he  ^tispects  to  be  it-self  a  secondary  pro- 
duction, ari^iiiLT  froiu  the  metailization  of  white  carbunate  of  lead  by 
hepatic  gab.  I'liis,  our  author  say«,  npjiears  cvldL-nt  in  a  specimen 
which  he  means  to  send  to  Mr.  Gr^vilie.  in  une  ]>art  of  thiV  speci* 
■en  time  la  a  doftar  of  large  crystab ;  one  of  which*  upon  being 
brokai,  wm  foniid  to  be  cooTeited  into  nuniinii,  to  a  oonridcnble 
tiiickneas,  while  its  oentie  Wis  atOl  gakiMu 

Mr.  Smithson  does  not  mj  where  this  natiffe  ^S"*"?!^  WI8  foond ; 
but  bis  letter  ia  dated  from  GaMell  in  Hene. 

Description  of  a  rare  Species  of  Worm  S/ie^ls,  discovered  at  an  Island 

lying  off  the  North-vfst  Const  of  thf  I -hind  nf  ^nmnfm.  in  thf  Rn^-t 
Indifff.  By  J.  Grirtith?,  E.^q.  Commumcaied  by  the  Iilijht  JJun.  Sir 
Jovrph  Banks.  K.B.  PM.S.    Read  February  13,  1806.  IPhiL 

Trans.  1606,  p.  2G9J] 

'Hie  shelLs  here  described  were  discovered  in  a  small  island  called 
Battoo,  nfter  a  violent  earthqiifike  that  occurred  in  the  ycnr  1797. 
Upon  tlie  rcccflini^-  of  the  uiuiidatiou  caujscd  by  the  cartliquakp.  lin  y 
were  seen  prutr uiiatg  Irum  a  hank  oi  J«liphtly-in(lurated  muii,  in  a 
small  sheltered  bay,  surrounded  by  coral  reefs.  They  were  procured 
hf  meant  of  a  aemnt  lent  b^  Mr.  Oriffitb*  for  tbat  purpose,  who 
was  rery  expert  in  diviag,  and  who  stated  tbat  be  Irand  tbcse  shells 
sticking  out  of  tbe  mod  to  tbe  extent  of  ten  inebei»  or  even  more, 
and  being  from  one  to  three  lithoms  nnder  water.  They  were  in 
considerable  number,  standinc;'  in  dltfcrent  direction?,  and  separate 
from  cnrh  nt!ier.  Mr.  Griffith?*  was  informed  that  the  shells  were 
filled  With  a  bott  gelatinotis  t\v-h.  .aid  that  the  animid  threw  out 
teutacula.  rcsembliug  smaii  Acliuia:,  from  the  two  a]>ertures  at  the 
apex.  'Jliey  were  earilf  estraeted  from  Ibcar  bed»  but  were  all  mu- 
tilated more  or  less :  this,  tbe  author  thinks,  was  oocaiioned  by  the 
earthquake. 

The  longest  of  these  shells  tbat  came  into  the  possession  of  Mr. 
Griffiths  was  five  feet  four  inches  in  lenj^th.  Tlie  circumference  at 
the  ha«e  wa5  nine  inches,  tnperinor  upwards  to  two  inche«  and  a  half. 
But  (jthcr-  \veic  of  very  dittermt  dimeni»iuns.  The  lartre  eufi  of  the 
shell  IS  couipletcly  closed,  and  has  a  rounded  appearance  :  at  this 
part  it  is  very  thin,  llie  small  end,  or  apex,  is  very  brittle,  and  is 
divided  by  a  longitodtnal  septum,  wbieh  extends  downwards  eight 
or  ten  Inches,  into  two  distinct  tubes,  from  whence  protrude  the 
tentacuU  already  mentioned.  The  substance  of  the  shell  has  a  ra- 
diated appearance,  and  having  an  outer  crust  of  a  pure  white  colour, 
and  an  inside  enamel  of  a  yellow  tinge.  The  external  surf&ce  is  often 
interrupted  by  a  sudden  increase  of  thickness,  which  probably  indi- 
cates the  different  s;Towths  of  the  shells ;  but  these  interruptions  ore 
merely  ou  the  uutaide  shell,  and  do  not  extend  into  the  radiated  sub- 
Stance.  The  thickness  of  these  shells  vaiiea  very  much;  soalsodoes 
their  ahape,  some  being  nearly  straight,  othem  crooked  and  con- 
torted. Their  Internal  sui&ee  is  generally  smooth,  liut  is  sometimes 
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covered  with  excrescences  resembling  tubercles,  'fliere  was  no  in- 
dicatioQ  that  the  auiiuai  luid  adhered  to  any  part  of  the  sbeli. 

The  great  length  and  aiie  of  theee  aheUa.  and  the  diviaon  in  the 
upper  piTt,  oonstitnte,  in  Mr.  GtilBlha'a  opinion,  their  diief  peen- 
liarities.  The  radiated  apjtearance  of  the  Bubitniiee  of  the  abeUa  ia 
such*  that  they  mif^ht,  in  his  opinion,  be  easily  mistaken  lor  Halae- 
tite?s.  Mr.  Griffiths  at  lirst  considered  theee  shells  a.«  a  new  fr^nn^  : 
hut  afterward?,  on  consulting  tlie  works  of  Rumpluus.  he  found  in 
that  author  a  description  of  some  shells,  very  similar,  but  differing 
by  lunmii:  two  longr-jomttd  tubes  issuing  from  their  upper  part. 
Thctfc  frheils  were  found  in  shallow  M'atcr  among  mangrove- trees. 

Observations  on  the  Skeli  of  the  Sea  H^orm  found  on  the  Coa$t  of  Sm^ 
matra,  jtnming  U  to  belong  to  a  SpeeUi  of  Teredo ;  inl A  «a  AecmoA 
of  ike  Anatomy  of  the  Teredo  Navalis.  Bf  Everard  Home,  JB$f, 
F.R^.   licad  May  1, 1806.    [Phil.  Trane.  1806,  p.  276.] 

In  the  iirst  part  of  this  paper  Mr.  Home  relates  some  furtlier  j)ar- 
ticulars  rcsi>ecting  the  sea  worm  shell  firom  Sumatra,  of  whidian  ac- 
count was,  some  time  dnee.  laid  hefore  this  Society  by  Mr.  Unffitbs. 
A  s|iecimett  of  one  of  these  shells,  five  leet  long,  but  imperfect  at 
both  ends,  v'as  given  to  Mr.  Home  by  Capt.  Maxwell ;  aod  in  order 
to  remove  all  doubt  respecting  its  nature,  a  part  of  it  wus  analysed 
liv  Mr.  H;itcliett,  who  found  that  it  wn^  composed  of  rarbmiHte  of 
lime  aiui  ;in  animal  trelutlnous  suhsUince,  greater  in  quantity  than  in 
till"  i  iHiinu  i,n}n<.  1>ut  icj-s  than  in  the  common  ovj'ter. 

'ilie  sub»>equcnl  discovery  of  two  boring  shells  and  two  ilattened 
opercttia,  suifidently  evinced  that  the  shell  here  treated  (vf  belonged 
to  the  genua  Teredo ;  and  as  the  internal  stiucture  and  eoonomy  of 
Teredincb  are  very  Uttlc  known,  our  author  thought  that  nothing 
would  tend  more  to  enable  us  to  farm  an  adequate  idea  respecting 
this  new  «»pecics  (which  he  tliinks  maybe  called  Trrcdo  gigantea), 
tlian  an  accurate  knowledge  of  the  common  «*])ecies  Teredo  Sarnlis. 
With  this  view,  by  the  a.^pistance  of  Sir  .1  i^c])!!  Banks  and  Mr.  Whit- 
bey,  Mr.  Home  obtamed  some  pieces  of  wood,  with  live  Teredines 
in  Uiem,  from  Sheemess.  By  means  of  these,  and  of  some  speci- 
mens in  the  British  and  the^Hunterian  Museums,  he  haa  been  enabled, 
with  the  assistance  of  Mr.  Clift  and  Mr.  Brodie,  to  give  a  veiy  cir- 
cumstantial description,  accompanied  by  drawings,  of  the  anatomy 
of  the  Teredo  Navalis. 

The  Teredines  brought  fmm  R}irornr«s,  lived  in  saltwater  for  the 
*ipace  of  three  davs  aftir  Ik  hiiz;  bi(m<j;}it  to  tnwn,  durinir  wlnt  h  time 
these  utuiiiiilsj  were  uhisci  vcd  Lu  tiu'uu  uut  tw«)  hin;ill  tuhrs  ^  the  largest 


of  which  was  about  tlirec  fourths  of  an  inch  in  length,  and  had,  within 
its  eztenial  orifice,  a  fringe  composed  of  about  twenty  very  email  ten- 
taenia.  Hieie  tentacula  were  visible  only  when  the  tube  was  fully 
extended,  because  the  aninuil  drew  in  this  tube  by  inverting  it; 
whereas  the  smaller  tube  was  not  inverted  when  drawn  in.  The 
i^maUe»i  ol  these  tubes  appeared  to  be  the  most  sensible  i  for  the 
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larg-er  one  did  not  always  retract  when  touched,  but  upon  touching 
tiie  smaller  one,  both  were  instantly  drawn  in. 

In  examining  the  ihell  while  in  the  wood,  there  appeared  to  be  a 
small  portion,  nearly  at  right  angles  to  the  cylinder,  auffideiit  only 
to  give  a  passage  to  the  two  small  tabes,  llie  shell  was  found*  wh^ 
analysed  by  Mr.  Hatchett,  to  be  perfectly  eimllar  to  that  of  the  7>* 
rtdo  gigantea, 

'ITie  largest  of  these  worms  was  8  inches  in  lenp^  ;  many  of  them 
liTed  24  hour?  atu  r  scpamtion  from  the  shell ;  in  these  the  heart  was 
distinctly  seen  to  palpitate.  The  bio  <1  in  the  vpsspIs  c-ninj?  to  the 
head,  and  also  in  the  parts  near  the  liver,  was  oi  u  red  cuiour ;  but 
this  colottr  disappeared  soon  after  death. 

FVom  the  middle  of  the  exposed  part  of  the  head  proceeds  a  kind 
of  proboscis.  Aa  this  has  no  orifice  in  it,  Mr.  Home  thinks  it  pro- 
bable that  it  adheres  to  the  wood,  and  acts  aa  a  centre-bit,  while  the 
animal  works  with  tlie  boring  shells,  between  which  it  is  situated. 
'Hie  raouth  is  nearly  concealed  by  the  projection  of  this  prol)oscis. 
'llie  body  of  the  animal  temiinatrs  in  a  small  double  fold,  forming  a 
cup,  on  the  inside  of  which  are  two  opcrcula,  which,  when  brought 
together,  close  up  the  shell :  these  o|>crcula  do  not  correspond  to  tlie 
tubes,  but  are  in  a  contrary  direction.  In  the  Teredo  yujantea  the 
opercttht  are  situated  in  a  similar  manner,  each  shutting  up  one  half 
uf  the  bifurcation. 

Some  other  obser\*ntions.  which  our  limits  o)>ligc  us  to  omit,  are 
made  on  these  animals  before  Mr.  Home  proceeds  to  describe  their 
inteniul  structure  as  oliserveil  in  the  dissection.  Here  also  we  must 
coiitt'iit  ourselves  with  mentioning  the  most  strikine:  circumstances 
referring  those  who  wish  for  more  particular  lufurmatiun  to  the  paper 
itaelf. 

Into  the  cavity  of  the  worm  there  are  two  natural  openings :  one 
of  theee  is  the  larger  tube  already  described,  by  which  it  receives 
water  from  the  sea ;  the  other  is  an  aperture  under  the  boring  shells, 
formincT  a  ^lit  in  r\  transverse  direction,  which  opens  into  the  space 
before  the  l)onnLi:  -hells. 

'Hie  bre  itliiiii^  organs  arc  attached  on  the  posterior  surface  of  this 
caMty,  and  iiave  their  fringed  edges  loose,  and  exposed  to  the  sea 
water,  which  passes  through  this  cavit)'  to  the  head  of  the  animal. 
In  the  woims,  which  were  examined  while  alive,  the  stomacfat,  which 
extend  the  whole  length  of  the  abdomen,  were  quite  empty ;  but  in 
the  stomachs  of  some  of  tlic  ))reserved  specimens  there  wns  found  a 
yellow-coloured  pulp,  which,  from  some  experiments  made  on  it  by 
Mr.  Hatchett,  ap]>eared  to  be  an  inipaijtablc  vci^etabk*  saw-dust. 
Tlio  intestine,  alter  various  inflections,  terminates  in  the  small  tube, 
through  which  it  empties  its  contents  into  the  sea. 

The  heart  consists  of  two  auricles,  which  open  into  two  tubes ; 
these  uniting,  form  the  ventricle.  The  circulation  is,  of  course, 
single ;  but  the  mode  in  which  it  is  i>erformcd  seems  to  be  peculiar 
to  this  animal ;  the  blood  being  thrown  out  from  the  heart,  towards 
the  liecera  and  the  head,  and  carried  afterwards  through  the  ves* 
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teU  of  th»  breitliiiig  organs,  from  which  it  rctuim  directly  to  the 
heart. 

The  mode  in  which  the  breathing  organs  of  this  animal  are  sup- 
plied with  water,  makes  it  evident,  in  \Ir.  Home's  opinion,  Qiat  all 
similar  animals  M  hich  have  no  cavity  for  the  reception  of  sea  water, 
must  have  their  breathing-  nrcTins  j)Iaccd  externally;  and  he  thinks 
that  the  ])eautiful  mcmbruaous  expansions  displayed  by  tho«e  .-^ptcies 
of  AcLinijT,  called  in  the  West  Indies  ammai  dowers,  arc,  in  fact,  the 
breathing  organs  of  those  animals ;  and  not,  as  their  appearance 
fonnerly  led  Mr.  Home  to  believe,  tentacula  for  catching  food. 

The  Teredo  gigantea,  when  arrived  at  its  full  growth,  doaea  up 
its  shell ;  so  also  dues  the  Tendo  Navalis.  Hence  Sellius  was  led 
to  suppose  that  the  animal,  by  this  act,  formed  its  own  tomb.  This, 
however,  is  not  the  ru^e  ;  since,  in  some  sj>erimcn.s  In  Mr.  Griffiths's 
possession,  the  animal  apjH'ars  to  have  receded  from  its  fir^t  inrlti<^nrr. 
and  to  have  formed  a  second,  three  inches  up  the  tuhv,  and  atti.r- 
warda  a  third,  two  inches  further  on.  These  facta  show  Lliat  tiic 
Teredo  gigantea,  when  airived  at  its  full  growth,  doaea  op  its  diell, 
and  lives  a  long  time  afterwards,  being  furnished  with  fiood  from  the 
sea  by  means  of  its  tentacula.  The  Teredo  Navalis  doses  up  its 
shell  in  the  same  manner  ;  it  must  therefore,  after  that  period,  be 
supplied  with  food  tliroug^h  the  medium  of  the  sea  water;  and  it  is 
jirobable  that  the  ^luall  tcntacula,  before  described,  are  for  the  pur- 
pose of  catch  ill  IT  {nod. 

As  the  Teredo  giyantca  bores  in  mud,  from  which  it  cannot  be 
sujiposed  to  receive  any  part  of  its  nutriment,  it  may  be  questioned 
whether  the  Teredo  ATavn/tt  receives  its  support  from  the  wood  it 
destroys,  or  is  wholly  supplied  with  food  from  tibe  sea.  The  latter 

opinion  appears  to  Mr.  Home  the  most  probahle.  The  q;uantity  of 
wood  taken  into  its  stomach  is,  he  thinks,  by  no  means  sufficient  for 
the  support  of  an  animnl  "\^  lnch  has  red  blood  and  very  perfect  organs. 
He  nho  remarks,  that  llit  -aw-dui^t  aire  ady  spoken  of  did  nut  appear 
to  Mr.  Hatchett  to  have  undergone  any  change. 

These  animals,  having  only  a  slight  connexion  with  their  shell  at 
one  particular  spot,  are  capable  of  turning  themsdves  round  in  their 
shdl ;  this  facility  of  motion  seems  evidently  to  he  intended  for  the 
puipose  of  boring. 

On  the  imterted  Action  of  the  alburnovs  Ves$^  of  Trees.  By  Tliomas 
Andrew  Knight,  Esij.  F.R.S.  In  a  Letter  to  the  Right  Hon.  Sir 
JoM  :>}i  Banks.  KM.  P.R^.   liead  May  15,  ltiU6.  [JfAU.  TVwit. 

Mr.  Knight,  in  the  papers  formerly  communicated  by  him  to  the 
Royal  Society,  endeavoured  to  prove  that  tlie  fluid  by  which  the  va* 
rious  parts  added  to  trees,  &c.  arc  generated,  ha-*  j^reviously  circu- 
lated through  their  leaves,  cither  in  the  same  or  in  the  i)receding 
season,  and  has  fuhsequciitly  di^eejid^d  through  their  barks.  'I'herc 
is,  however,  a  ciicumbtancc  stated  by  Hales  imd  by  Du  liiuuci,  whicli 
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:^p{^esirs  to  militau  .i^raiuijt  the  above  livpothrsis,  nami'ly,  that  w  hen 
two  cimiltir  incisi*)!!?  uro  made,  at  a  small  tlibtancc  fri)m  carh  other, 
tJhiou^Li  the  btu-k,  round  the  stem  of  a  trcc»  and  tlie  bark  ix  twreti 
these  mdsioiis  is  wholly  taken  away ;  that  i>ortion  of  the  stem  which 
»  below  the  uicimmB  oontmucs  to  live*  and  to  increase  in  lite,  thouf^h 
rancfa  more  dowly  than  the  parts  above  the  incisions.  Hie  above* 
mentioned  natoralists  have  also  observed,  that  a  ^mall  elevated  ridge 
is  formed  roimd  the  lower  lip  of  the  wound,  wliich  makes  some  i>lt^ht 
n<h  nnce5  to  meet  tho  hark  and  wood,  projected  in  hunger  quantities 
from  the  upper  Up  of  the  wound. 

Our  author,  in  a  former  paper.  att»'m])tc(l  to  explain  the  ahdvr  ( Ir 
cum&taitce,  by  supposing  that  u  tfimxli  |)urt  of  the  tru^  sap.  dei^ci  iuliiig 
from  the  leaves,  escapes  downwards,  through  the  porou«  tuhitance 
of  the  albamum :  in  another  imper  he  has  shown,  from  the  growth 
of  inverted  cutting,  the  existence  of  a  power  In  the  alburnum  to 
carry  the  sap  in  different  directions ;  and  he  now  deHcnl>eK  Home  ex- 
l)eriments  made  in  order  to  show  that  the  eonclusionn  drawn  hy  him 
are  not  uiconsistent  with  the  facts  stated  hy  Hales  and  I>ti  Ilnmt  l ; 
and  that  althouprli  the  ascending  sap  usujUly  rises  thr()»it!:h  tlic  nl- 
Injrimm  and  central  vcj«sels,  ret  the  albumous  ves^-rls  ajipear  to  h** 
also  capable  of  an  inverted  acLiun,  when  such  action  becuuieb  necett« 

sary  to  pceeerve  the  existence  of  die  plant. 
The  first  experiment  described  in  the  present  paper,  consisted  in 

removing  the  bark  by  means  of  circular  incisions  at  the  distance  of 
three  inches  from  each  other  from  the  stems  of  several  3roung  oakn,  as 
eoon  as  the  leares  were  nearly  full  p-own,  nntl  examininfj*,  in  the 
{.urrectliiitj:^  inter,  the  state  of  the  j)arts.  In  rtltnost  everv  in^^tanee 
the  alburnum  was  found  to  Ix-  lifele'.-i,  and  almost  dry  ;  in  one  in- 
stance, however,  it  was  jjehectiy  alive  ;  and  in  ilua  the  specihc  gra- 
vity of  the  wood,  above  the  decorticated  space,  was  1114,  and  below 
it  1111.  whereas  the  specific  gravity  of  an  unmutilated  stem,  from 
the  same  roots,  and  at  the  same  distance  from  the  ground,  was  1119. 
Now  if  the  whole  of  tbe  descending,  or  true  sap,  had  in  the  aboM* 
instance  stagnated  above  the  decorticated  part,  the  specific  gravity  of 
the  wood  there  ought  to  have  been  much  greater  than  it  was  found 
to  be. 

Mr.  Knight,  conccivint?  that  he  should  obtain  more  salisfactory 
and  decisive  results  from  tuberous-rooted  plants,  now  proceeded  tu 
make  some  experiments  on  the  potatoe.  The  early  varieties  of  this 
plant,  as  is  well  known,  afford  neither  blossoms  nor  seeds.  This  ctr* 
cumstancc  he  attributed  to  the  privation  of  nutriment,  from  the  {ire- 
tematurally  early  formation  of  the  tubers;  he  therefore  planted,  in 
the  last  s}>rin^,  some  cuttings  of  a  very  early  variety  of  the  putatoe 
in  g;irden-pots  ;  and  when  the  plants  had  i^rown  a  few  inclu "  \nu:\i, 
they  were  secured  to  sticks,  fixed  erect  in  the  pots.  T7ie  mould  was 
then  wui*hed  away  from  the  base  of  the  stems,  so  that  the  jilants  were 
suspended  in  the  air,  and  had  no  communication  with  the  remaining 
soil,  except  by  their  fibrous  roots.  Efforts  were  soon  made,  by  every 
plant,  to  produce  runners  and  tuberous  roots,  but  these  were  de* 
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struyed  at  tooii  u  they  became  perceptible.  An  iocreased  Itixurianoe 

4]f  growtli  now  took  place  in  Al  the  |)liints ;  numeioiia  blosBOliis  were 

emitted,  and  every  blossom  aftonled  fruit. 

In  anofbcr  experiment  Mr.  Kniglit,  taking  irront  care  to  prevent 
the  forrii  ifinn  of  tubers  on  any  othe  r  part  of  the  j  lant,  jiermittcd  them 
to  form  uu  the  extremities  of  the  lateral  hranchcb  ;  these  beinir  the 
j)oint8  most  dii>tant  from  the  earth,  in  hicli  the  tuheri>  arc  Datunuliy 
deposited*  Many  of  the  joints  of  the  plants  became  enlarged ;  aaid 
our  author  thinks,  that  if  the  fomation  of  tuben  had  beat  totally 
prevented,  these  joints  would  have  acquired  an  organization  capafate 
of  affording  pUuits  in  the  sueeeeding  spring. 

In  another  variety  of  the  potatoe.  which  was  very  luxuriant  in  la- 
teral branches.  Mr.  Knight  detac1ir<1  mnnv  of  tho«e  branches  from 
tlic  ]irinripal  "^tem,  lettins^  them,  however,  remain  susj)eiukHl  hv  snvh 
a  jKjrtiou  i>i  allmrnous and  cortical  tiljrcs  aiul  ve-selj^  lus  was  sutticient 
to  j)re!<ef\e  iiiu.  'I'he  result  was,  that  tlie  true  ^ap,  iu>teati  ol  re- 
turning down  the  principal  stem  into  the  ground,  remained,  and 
fomed  small  tubers  at  the  base  of  the  leaves  of  the  depending 
branches. 

ascertain  whether  the  tuben  would  be  fed  when  the  passage 

of  the  true  sap  down  the  cnrtieal  vessels  was  intemtpted.  a  j»ortion 
of  the  bark,  five  lines  in  width,  was  removed  from  the  stems  of  so\  rniI 
potatoe  plants,  close  to  the  surface  of  the  ground,  soon  alter  the  tubers 
had  begun  to  l)e  formed.  The  tubers  continued  to  grow,  but  did  not 
attain  their  natural  size ;  partly,  our  autlior  supposes,  from  Uie  de- 
clining health  of  the  plant,  and  partly  from  the  staguadon  of  a  par* 
tion  of  the  true  sap  a1x»ve  the  decorticated  port. 

The  preceding  experiments.  Mr.  Knight  admits,  do  not  prove  that 
the  fluid  contained  in  the  leaf  fKisses  downward  through  the  decor- 
ticated J»i)are  to  be  subsequently  ilischarged  into  the  T)ark  below  it : 
but  he  has,  he  sayH,  found  that  if  the  amputated  branches  of  ditt'ercnt 
trees  luive  their  leuvci^  Immersed  in  water,  a  jiortion  of  that  fluid  will 
be  al)MJi  bed,  and  will  be  ( arried  dowuwanl?,  by  the  alburnuai.  into 
the  bark  below  a  decorticated  .«pace ;  i>o  that  the  insulated  bark  will 
be  preserved  ali%'e  and  moist  during  several  days.  If  the  moisture 
absorbed  by  a  leaf  can  be  thus  transferred,  it  appears  very  prubable 
that  the  true  sap  will  pass  through  the  same  channel.  A  considerable 
portion  of  that  s^aj)  certaiidy  stagnates  above  the  wound,  and  a  great 
part  of  that  which  escajic??  intn  the  bark  below  the  wo\ind,  is  pr(»- 
bably  carried  intn  the  rout.  Hut  some  of  that  tluld  will  be  carried 
upwards,  h\  <  njullary  attraction,  and  will  stagnate  on  the  lower  lip 
of  the  wound,  wiiere,  in  Mr.  Knight's  opijiion,  it  generates  the  small 
portion  of  wcxnI  and  bark  described  by  Hales  and  Du  Hamel. 

Our  author  concludes  his  paper  by  stating,  that  he  has  in  his  pos- 
session a  piece  of  a  fir-tree,  from  which  a  portion  of  bark,  extending 
round  its  whole  stem,  had  been  taken  ofF  several  years  before  the 
tree  was  felled.  And  he  has  ascertained  that  the  specific  gravity  of 
the  wood  al>ove  the  decortir nted  «])ace  is  O  o90,  that  below  it  only 
0'4^1 ;  fuid  having  steeped  pieces  ot  each  jmrt,  weighing  lOU  grains. 
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in  wtter  duriDg  twdve  horn,  he  foand  that  the  hitter  had  absorbed 
69  gnuni,  the  fomicr  only  51.  Hence  he  thinks  conndemble  ad- 
vantage may  be  expected  from  stripping  off  a  portion  of  the  bark 
from  rerinouB  trees,  all  round  their  trunka,  clooe  to  the  sufiue  of  the 

ground,  m  the  beprinning  of  the  summer  preceding  the  autumn  in 
which  thuy  are  to  he  felled.  He  even  thinks  It  j^rohnble,  that  the 
timber  wouid  be  improved  by  letting  tlu  ru  jstand  u  second  year:  al- 
though he  admitd  thut  some  loss  would  he  sustained  by  the  s^iow 
growth  of  the  trees  In  tlie  second  summer. 

It  mny,  Mr.  Knight  says,  be  suspected,  that  the  increased  solidity 
of  the  fir-wood  above  described  was  confined  to  the  part  contignous 
Id  the  decorticated  space ;  but  it  is  well  known  that  taking  off  a 
portion  of  bark  round  the  branch  of  a  fruit-tree,  occasions  In  the 
sueoeedinc"  ?<^ft«on  an  increased  quantity  of  l)lo?soms  on  every  part 
ot  th:it  brunch.  This  increase  probably  owes  its  exi'itenco  to  a  stag- 
nation of  the  true  sap,  extending  to  the  extremities  ot  the  branch  ; 
and  it  may  ihereforti  be  expected  that  the  albumous  matter  of  the 
trunk  and  branches  of  a  resinous  tree  will  be  rendered  more  solid  by 
a  Bimilar  opemtion. 

A  mem  DmoMttrmtian  of  tie  Bmomiai  Tkfortm,  wke»  the  Ejtpoimt  it 
0  potUive  or  neymthe  Fraetunt,   By  the  Rev,  Abnun  Robertson* 

A.M.  F.R.S.  Saviliam  Professor  of  Geometry  in  the  Cnwereity  of 
Oxford.  In  a  Letter  to  Davies  C^iddv,  Esq.  F.R.S,  Read  June  5, 
1806.    [Phil.  Trane.  1806«  p.  ;}U3.] 

This  paper  is  merely  an  extension  of  one  formerly  communicated 
to  the  Society  by  Mr.  Uobertson,  and  printed  in  the  Philosophical 
Transactions  for  the  year  1795.  It  is,  the  author  says,  so  far  as  re- 
lates to  the  raising  of  integral  powers,  the  same  as  that  paper,  and 

is  confessedly  new  only  to  the  extent  menti<me<l  in  the  title,  namely, 
that  the  present  demonstration  i^»  applicable  when  tfie  exponent  is  a 
]K>sitive  or  a  negative  fraction.  The  nature  of  tlie  paper  is  obviously 
such,  as  to  render  it  unsusceptible  of  abridgement. 

New  Method  of  computing  Logarithms.  By  Thomas  Manning,  Esq. 
CommamctUed  by  the  Right  Horn.  Sir  Joseph  Banks,  K,B.  P,R,S. 
Bead  June  5,  180G.    [Phil.  TntMS.  i80G.  p.  327.] 

If,  Mr.  Manning  observes,  there  exi^teil  .iJi  full  and  extensive  lo- 
t^anthraic  tables  as  ever  will  be  Wiuitcd,  and  of  whose  accuracy  we 
were  absolutely  certain,  and  if  the  evidence  for  that  accuracy  could 
remain  unimpaired  through  all  ages,  then  any  new  method  of  com- 
puting l<^arithms  would  be  totally  superfluous,  so  far  as  concerns 
the  formation  of  tables,  and  could  only  be  valuable  indirectly,  and 
inasmuch  as  it  might  show  some  curious  and  new  views  of  mathe- 
nmtienl  truth.  But  the  above  kind  of  evidence  is  necessarily  im- 
paired by  the  \:i]>^(i  i»f  time,  even  while  the  orii,nn.il  record  remains, 
and  still  more  when  the  record  must  from  time  to  time  be  renewed 
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by  copies :  nor  is  thu  uncertainty  of  copies  being  accurately  taken 
greater  in  any  cue  tilan  in  that  of  copied  numbeie.  It  is  eonee- 
quently  wdiil  to  contriye  new  end  etmy  methods  for  oomimtiiig  new 
tables,  or  for  emnining  those  we  already  have ;  and  it  is  porticiilailf 

useful  to  contrive  methods  hy  which  any  pait  of  a  table  may  be  ve- 
rified, independently  of  the  rest ;  for  by  examinini^  part?  taken  at 
random,  we  may,  in  some  cases,  acquire  a  moral  certainty  respecting 
the  accuracy  of  the  whole. 

Among  the  various  methods  of  computing  logarithms,  none,  our 
author  eays,  ]x>8»esses  the  advantage  ot  forming  tliem  with  tolerable 
ease,  independcndj  of  eaeh  other,  by  means  of  a  few  easy  bases. 
This  desideratum,  he  tmsts,  the  me^iod  described  by  him  will  supply; 
being  very  easy  of  application,  as  it  requires  no  division,  multiplica- 
tion, or  extraction  of  roots,  and  has  its  relative  advantages  highly  in- 
creased by  increasing  the  number  of  decimal  places  to  which  the 
computation  is  carried. 

The  chief  part  of  the  work,  accordinrf  to  the  tliod  laid  down  by 
Mr.  Miiiiiiinfi,  consists  in  merely  setting;  down  a  ninn])cr,  under  itself, 
removed  one  or  more  places  to  the  right,  and  subtracting ;  then  re- 
peating this  opemtion.  lliis  metiuKi,  consequently,  is  very  little 
liable  to  eiror ;  and  may  be  performed,  after  a  few  minutes  instruc* 
tion,  by  any  one  who  is  able  to  subtract.  Besides,  from  the  com- 
modious situation  of  the  figures,  the  work  may  be  revised  with  great 
rapidity.  It  is  as  easy  for  hirge  numbers  as  for  smnll  ones  ;  and,  on 
an  avci-ngc,  about  27  subtractions  wiU  lunush  alogahthm  accurately 
to  ten  pbiccs  of  decimals. 

A  similar  method,  by  addition  only,  may,  Mr.  Manning  says,  in 
some  cases,  be  used  with  advantage ;  and  various  artifices  may  be 
oecasioBally  employed  to  diorten  &  computation,  both  in  the  me- 
thod by  subtraction  and  in  that  by  addition :  the  two  methods  may 
also  be  sometimes  advantageously  combined  together.  It  must,  how- 
ever, be  obsen  ed,  that  the  method  by  subtraction  has  many  advan* 
tages  over  that  by  addition ;  particularly  as  from  its  being  more 
simple,  and  more  coni[)letely  mechanical,  it  may  be  confide  to  the 
most  unskilful  persons  without  much  danger  of  error. 

Various  exam])les  of  our  author's  mode  of  com])atation  and  rules 
for  cunductini'  it  are  given,  for  which  we  must  necessarily  refer  to 
the  paper  itself. 

De§cripHen  of  ike  Minerul  Bnin  in  the  Cmintin  of  Monmmtik,  Gla- 
margan.  Bream,  Carmarthen,  and  Pembroke,    By  Mr*  Edward 

Martin.  Communicated  hy  !hr  Right  Hon.  C.  F.  Greville,  .F.J{J$. 
Read  May  22,  1806.    [PhU.  Drone.  1806,  p.  342.] 

I'he  basin,  which  is  here  detcribed  by  Mr.  Martin,  is  delineated 
in  a  map  annexed  to  the  paper;  it  is  fenned  of  limestone,  and  con- 
tains all  tiie  strata  of  coal  and  iron  ore  in  South  Wales :  it  is  up- 
wards of  100  miles  in  length ;  and  its  average  breadth  in  tiie  coun- 
ties of  Monmouth,  Olamcvgan,  Carmarthen,  and  part  of  Brecon,  is 
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from  18  to  20  miles;  but  tat  Pbrnbrokeshire  its  bmdth  »  only  from 
3  to  5  miles. 

On  the  northern  half  of  the  basin  the  strata  rise  ^dually  north- 
ward ;  on  the  south  side  they  rise  southward,  except  at  the  enst  end, 
where  they  nse  eastward.  The  dee|ie8t  jmrt  of  the  h;isin  is  between 
Neath,  in  Glamor^nsiiirc,  and  Lkmelly  in  Carmarthenshire,  where 
the  depth  of  the  pnncipai  strata  of  coai  and  iron  ore  is  from  GOO  to 
700  frdiomB ;  wfimss  in  Pemlindccsliire,  none  of  the  strata  lie  above 
80  or  100  Ittthons  deep. 

The  strata  of  coal  at  the  east  end  of  the  basin  and  on  the  north 
side,  are  chiefly  of  a  cokeing  quality ;  bnt  they  alter,  towards  St. 
Bride's  Bay,  to  what  is  called  stone  coal :  on  the  south  side  of  the 
biu«ia  tlie  strata  are  princijmlly  of  a  bituminous  or  binding  quality. 

In  this  mineral  Ijasin  there  are  12  veins,  or  strata  of  coal,  from  3 
to  9  feet  thick ;  and  1 1  others,  fr^in  I  s  inches  to  3  feet,  making-  in 
all  95  feet,  besides  a  number  of  similier  veins,  from  6  to  1 8  inches  in 
thidmess. 

Thete  are  in  these  strata  many  faults  or  irregolarities,  by  which 
the  due  mnge  of  the  strata  is  thrown  out  of  course.  These  faults 
are  not  confined  to  the  edges  of  the  strata,  but  run  through  the  in- 
terior of  the  ba?in  generally,  in  n  north  and  south  direction,  and  often 
throw  the  whole  of  the  strata,  for  hundred's  of  acres-  toir'  t!uT.  40,  GO, 
80,  or  100  fnthom*!  up  or  down.  There  is,  however,  seldom  any  su- 
|>erficial  appearance  that  indicates  a  disjunction ;  for  the  greatest 
fruits  frequently  lie  under  even  surfaces. 

A  very  considerable  frnlt  is  observable  at  Crib-bath»  where  the 
beds,  or  strata  of  the  limestone*  stand  erect.  Another  frnlt  of  great 
magnitude  lies  between  Ystradvellte  and  Penderryn,  where  all  the 
strata,  and  the  north  side  of  the  basin,  are  moved  many  hundred 
yards  ponthward. 

Tlxe  liinei,tone  appears  at  the  surface,  all  alnr.o:  the  Ixjuiuiiirv  Imr, 
in  the  cdvinties  of  Moumc)iith,  Glamorsran,  Carmarthen,  and  lirecon; 
aud  uu  duubt  can  be  entertamed  that  it  ranges  fxx>m  Newton,  across 
Swansea  Bay,  to  the  Mumbles,  and  from  Canmaddock  Hill,  across 
Carmarthen  Bay,  to  Langam  Tenby.  In  Pembrokeshire  it  appeals 
at  the  suifrce  only  in  some  particular  spots;  yet  it  certainly  forms 
an  under-ground  connexion  from  one  spot  to  the  other. 

Glamor^nshirc  ]>o5sesses  by  far  the  greatest  portion  of  coal  and 
iron  ore  ;  Monnionthsliiru  the  next  in  point  of  quantity  :  then  (  ar- 
martheii^liire;  then  Fembroktshire;  and  lastly  iireckuuekahire,  which 
possesses  the  least. 

Observations  on  the  Permauf'iinj  of  the  Variuittm  uf  the  Compass  at 
Jamaica,  In  a  Letter  from  Mr.  James  Robertson  to  the  Right 
Han.  Sir  Joseph  Banks,  P.R,S.  Ac.  Read  June  12,  1806. 
[PAH.  TVoas.  1806,  p,  348.] 

TliL-  object  of  Mr.  Ut;bertson,  who  resided  in  .lumaiea,  as  a  Kind's 
Surveyor  oi  Laud,  upuurds  of  twenty  years,  is  to  show  that  no 
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alteration  has.  for  a  considerable  period,  taken  place  there  iu  the  va- 
riation of  the  c()nij)asa.  In  that  islimcl  all  graots  of  land  have  a  dia- 
gram thereof  annexed  to  the  patciit,  wliich  diagram  i6  delineated 
frum  an  actual  survey  of  the  land  to  be  granted,  and  has  a  meridional 
line,  according  to  the  magnctical  needle,  laid  down  upon  it ;  but  no 
notice  is  taken  of  the  true  meridiui.  The  boundaiy  lines  are  mniked 
npon  the  land  i  and  in  all  disputes  where  the  keeping  up  of  these 
lilies  has  been  neglected,  surreyors  are  appointed  to  make  actual  re- 
surveys,  which  are  compared  M'ith  tho?c  preserved  in  the  secretary 
of  the  island's  office ;  and  it  is  exp< ctrd  that  the  lines  and  meridians 
of  the  former  will  coincide  with  those  of  the  latter.  It  is  i  \  iiJt  ut, 
however,  that  this  coincidence  could  nut  iiappcn  if  any  alteratiuri  in 
the  variation  had  taken  place  in  the  interval  between  the  two  sur- 
Te3rs.  Mr.  Robertson*8  business,  as  a  sun-eyor,  having  been  very  ex- 
tensive, he  has  had  many  opix)rtunities  of  investigating  the  fiict  here 
treated  of ;  and  it  appears  from  his  observations,  that  the  courses  of 
the  lines  and  meridians  delineated  on  diagrams  annexed  to  patents 
granted  so  lonp  npo  as  the  year  1  Gf>0,  coincide  with,  and  are  parallel 
to.  the  lines  and  meridians  delineated  on  the  re-surveys  annexed  to 
deeds,  6ic.,  or  on  the  new  (liairrams.  from  recent  sun  vvs  made  hy 
means  of  the  magnetical  n<  tille.  consequently  no  latjon  of  the 
needle  could  have  taken  place,  iu  Jamaica,  during  the  above  period 
of  time. 

Our  author  subjoins  to  his  paper  a  short  history  of  the  practice  of 
surveying  in  Jamaica,  from  the  Ilestoration  to  the  |»escnt  time,  in 
order  to  obviate  any  doubt  w  hetlier  tlie  quantity  of  the  mairuetiGal 

variation  was  not  ascertained  and  allowed  for  in  the  first  diagrams 
annexed  to  patents ;  and  wliether  the  present  variation  of  fji  f'<'[!Tces 
east,  might  not  then  have  airreed  witli  the  true  meridian,  lie  re- 
marks, that  until  the  year  17()0,  wIrh  Dr.  Hailey  published  his 
theory  of  the  variation  of  the  compa^?,  no  ol>!»ervatiuu&  to  ascertain 
the  quantity  of  the  variation  in  the  West  Indies  had  (so  far  as  he 
knows)  been  published ;  and  the  variation  at  Jamaica,  as  laid  down 
by  Dr.  Hailey,  appears  to  have  been  the  same  as  it  is  at  present.  Be- 
sides, had  the  first  surveyors  allowed  for  the  variation,  in  delineating 
their  diagrams,  they  would  not  have  omitted  to  mention  it;  and  the 
pame  system  of  surveying  would  have  been  continued,  since  a  dif- 
ference of  would  have  so  totally  derane^ed  all  boundaries,  as  to 
have  deirumdcd  legislative  interference  and  correction.  But  no  in- 
ijtauce  of  t.hift  kind  has  occurred. 

In  the  maps  of  the  island  made  by  the  direction  of  Sir  Henry 
Moore,  Governor  (about  the  year  1760),  the  magnetic  meridiaa  only 
is  represented,  although  that  gentleman  was  considered  a  great  sur- 
veyor. In  short,  the  true  meridian,  our  author  says,  has  never  been 
noticed,  nor  the  quantity  of  variation  ascertained,  nor  the  latitude  <Mr 
longitude  observed,  by  any  sur\'eyor  or  engineer  in  Jamaica  except 
hinihelf.  He  has  ascertained  the  variation  to  be  65°  east,  and  has 
assumed  that  as  the  true  quantity,  in  the  maps  lately  published  by 
him. 
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Obsert'ntioiiit  on  the  (  nmeVs  Stomach  respecting  the  Water  it  contains, 
and  the  Resen'oirs^  in  which  that  Fluid  is  inclosed ;  with  an  Account 
oftme  Peculiarity  in  ike  Urine*  By  Everard  Home,  Eeg,  F.RJ5, 
Read  June  12,  1806.    IPkii,  TVans,  1806,  p.  357.] 

The  camel,  on  which  Mr.  Home's  observations  were  made,  waa  a 
fein  ilc,  twenty-eight  years  old,  and  was  brought  from  Arabia.  It 
draak.  regularly,  every  second,  day,  six  gallon.s  of  water,  sometimes 
seven  and  a  half ;  but  wouM  xiot  dbrmk  in  the  intervenii^  It 
daily  connimcd  a  peck  of  oata,  one  of  ehaff,  and  one  thud  of  a  traaa 
of  hay.  It  was  killed  on  the  first  of  April  last,  bythniBttiig  a  double- 
edged  poniard  bet^i'een  the  skull  and  the  first  vertebra  of  the  neck; 
it  had  a  few  hours  before  drank  three  gallons  of  water. 

A  very  particular  account  of  the  animnl's  various  stomnrhQ,  and  of 
those  of  the  buiiock.  together  with  the  mode  in  which  the  food  suc- 
c^sively  passes  into  them,  is  now  g-iven.  From  these  (which  our 
limits  necessarily  oblige  us  to  omit,)  it  appciurs,  that  in  the  buiiock 
there  are  three  stomachs  for  the  preparation  of  the  food,  and  one  for 
its  digesticm;  whereas,  in  the  camel,  there  is  one  stomach  that  an- 
swers the  purpose  of  the  two  first  of  the  buUock,  a  second  employed 
merely  as  a  reservoir  for  water,  a  third  so  small  and  simple  in  the 
structure  of  its  internal  membrane,  that  it  can  nn«wer  no  purjjose 
exccj)t  that  of  retarding  the  procures?*  of  the  food,  and  making  it  puss 
into  the  fourth  stomach  by  *^m{dl  portions  (for  as  it  is  not  lined  with 
a  cuticle,  it  cannot  be  comi)Hrcd  to  any  of  the  preparatory  stomachs 
of  the  bullock),  and  a  fourth,  or  true  digestiiig  stomach. 

It  appears,  from  our  author's  examination,  that  the  camel,  when  it 
drinks,  conducts  the  water  in  a  {nire  state  into  the  second  stomach ; 
that  part  of  it  lb  retained  there,  and  the  rest  runs  over  into  the  first 
stomach,  acquiring  a  yellow  colour  in  its  course.  This  purity  of  the 
water  in  the  >iecf>nd  stomach  i-*  a  well-known  fact :  but  by  what 
mcnn?  the  water  waa  kept  separate  from  the  food,  had  never  been 
CXjdained ;  nor  had  any  other  part  been  discovered  by  which  the 
common  offices  of  a  second  stomach  could  he  performed.  For  Mr. 
Home's  explanation  of  the  mode  in  which  the  former  is  effected,  we 
must  refer  to  the  paper  itself,  and  especially  to  the  figures  of  the 
parts  with  which  it  is  accompanied. 

From  the  facts  stated  by  our  author,  the  following  gradation  of 
ruminating  stomachs  is  established  by  him. 

'ITiose  rum  in  tints  which  have  horn?,  as  the  bullock,  sheep,  8fc  . 
have  two  preparatory  stomachs  for  the  food  pre\*ioiis  to  rumination, 
and  one  for  the  food  to  be  received  in  after  rumination. 

'I'he  ruminants  Lhut  iiave  no  horns,  as  the  camel,  dromedary, 
Qama,  &c.,  have  one  preparatory  stomach  for  the  food  before  rand* 
nation,  but  none  in  which  it  can  be  properly  said  to  be  aiterwanli 
retained,  before  it  passes  into  the  digesting  stomach. 

Those  animals  that  eat  the  same  kind  of  food  as  the  ruminants, 
but  do  not  ruminate,  as  the  horse  and  ass,  have  only  one  stomach; 
but  a  part  of  it  is  lined  with  a  cuticle ;  in  this  part  the  food  is  first 
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dcpottted,  and  by  remaining  there  some  time,  is  more  easily  digeeted 

whon  it  to  tlie  second,  or  dio:t»«tlng  portion. 

The  difitr(  ncr,  \\\th  rc«]>ect  to  tin  teeth,  between  those  animal* 
which  rumiiiiiti:,  and  ihusc  which  (ullliuugh  they  cat  nearly  the  same 
kind  Ql  fuixi,)  do  not  ruminate,  ii^,  according  to  our  author,  as  follours. 

RmninantB  that  are  fanuahed  with  hams  ham  molaies,  or  grinding- 
teeth,  in  both  jawt.  and  incjaon  only  in  the  lower  jaw. 

Haminants  that  are  without  horns  have,  besides  tiie  above,  what 
may  be  caUed  tusks,  or  flighting  teeth ;  but  these  are  of  no  use  in 
eating.  l*he  Camelopardidis  forms  nn  intennedtate  link  between  the 
two,  R».  it  has  short  honi-  and  no  tusks. 

Annexed  to  Mr,  Home  «  paper,  is  au  account  ol  some  experimeuts 
made  on  the  urine  of  the  Camel,  by  Mr.  Bratide. 

I'he  result  of  his  experiments  gives  the  component  parts  as  fol- 
lowi ;  but  it  mutt  be  obaerted,  &t  the  quantity  he  had  to  opeiafte 
upon  waa  lo  amall,  that  hta  analysis  must  be  oonsideied  merely  as 
an  approximation  to  the  truth. 

Water   75 

Phosphate  of  lime,  muriate  of  ammonia,  sulphate  of  1  ^ 

potash,  unitr  (if  potash  j 

Muriate  of  ixjta&h    8 

Urea    6 
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Ohiervtttioiu  on  the  Variatiom,  and  on  the  Dip  of  the  magnetic  Needle, 
made  at  the  Apartmente  of  the  Royal  Soeietp,  between  the  Yean 
1786  and  1805  inclu.sive.  By  Mr.  George  Gilpin.  Comnrnnicaied 
by  Henry  C  avendish,  Eeg.  FJtJS.  Read  June  19.  1806.  IPhii, 
Trans,  1806, /».  385.] 

Tlie  instruments  with  which  Mr.  Gilpin's  obserratioos  oo  the  va* 
nation,  and  on  the  dip  of  the  magnetic  needle  were  made,  are  the 
same  as  were  used  in  focmer  observations,  and  are  described  by 

Mr.  Cavendish,  in  a  pnprr  printed  In  the  Cfith  \  olurae  of  the  Philo- 
soptiical  Tran!-actions,  iiut  ;is  the  obser^•ation^^  now  eommunicated 
by  Mr.  Gilpin  arc  the  first  that  have  been  given  since  the  compa»ji 
waa  put  up  in  the  Society's  Apartments  in  Somerset  Place,  he  has 
thought  proper  to  describe  very  particularly  its  situation  in  tlie  house, 
at  the  time  the  obsenrations  were  made,  and  also  the  method  he  pur- 
sued to  asceftain  what  allowanoes  were  proper  to  be  made  in  the  re- 
sults of  his  obsenrations. 

After  statini^  the  circumstances  above  mentioned,  Mr.  Gilpin  pro- 
ceeds to  the  ohserviitinr^o.  These  are  detailed  in  five  tables^of  which 
the  following  ]•<  n  -uimnary  account. 

l  altle  1.  coiituui.>,  ill  sixteen  pag-es,  the  observations  made  on  the 
variation,  at  various  but  statcii  iimea  uf  the  day,  from  September  1. 
1786,  to  December  31, 1787.  It  is  so  disposed,  that  the  uicrease  or 
decrease  of  the  variatbn  may  be  aeen  by  mere  inspection. 
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Table  2.  contains  the  mean  monthly  Tariation  for  the  times  of  the 
day  !=tated  in  Table  1,  during  the  ahove-mentioned  period  of  sixteen 

month?. 

Table  3.  contains  the  mean  monthlv  tnie  % ;iri;ititjn,  and  mean 
monthly  diunial  alteration  of  variatiuu  dunng  the  above  period ;  and 
■lao  the  mem  wauAfy  tm  Tariation,  and  mmn  monthly  diurnal 
■Iteration  of  Tariatioti,  for  many  months  in  each  year,  from  1786  to 
1805  inclusive. 

Table  4.  contains  the  differences  for  twelve  years  (viz.  from  1793 
to  1 805)  between  the  observations  made  at  the  times  of  the  vernal 
and  autumnal  equinoxes,  and  summer  and  winter  s<iNtice«.  From  a 
mean  ot  tht-c,  the  variation  ajjpears  to  increase,  or  irn  \se«tward, 
from  the  WiJiter  eol^tice  to  the  vernal  equinox  ()''80  ;  and  iliaunishes, 
or ^oes  eastward,  from  the  veniai  equinox  to  the  summer  solstice  1  ''43 ; 
it  inoreases  again,  fipom  tiie  summer  solstiee  to  die  ttttmnnal  equinox 
2'*43 ;  and  oontinaes  ncariy  the  same,  only  decreasing  iy*14  from 
the  >:iid  equinox  to  the  winter  solstice. 

Table  5.  contains  the  dip  of  the  magnetic  needle  from  the  year 
\7><6  to  1805.  Dnring  the  first  sixteen  months  the  dip  was  observ'ed 
as  frequently  as  the  variation  ;  but  a-  there  did  not  a])pear  to  be  nny 
diurnal  alteration  in  the  dip,  it  has  been  thought  suthcient  to  insert 
the  mean  for  eacii  month.  From  a  comparison  of  Mr.  (iilpia's  ob- 
semtions  in  1805  with  those  made  by  Mr.  Cavendish  in  the  year 
1775,  it  ^^>ean  tiiat  its  mean  annnal  decrease  has  been  4"*3 ;  and 
its  piogressiTe  amnial  deeretse,  in  the  above  period,  has  been,  on  a 
mean,  l'*4. 

On  ike  DeeHMOtimu  of  »ome  of  the  principa!  JS^d  Starw ;  with  a  ZV* 
scription  of  an  AstronomiaU  Circle,  and  some  Remarks  on  the  Con» 

sfrurfion  nf  Circular  Instruments.  By  John  Pond,  E^q.  Commu^ 
nirated  *y  Smith«on  Tt  nnant,  Esq.  F.R.S,  Head  June  26,  lb06. 
II' /uL  trans.  ISUb,//.  42U.j 

The  observations  here  given  were  made  at  Westbury,  in  Somer- 
setshire, in  the  years  1800  and  1801,  with  a  circular  instrument  of 
2^  fret  in  diameter,  constructed  by  Mr  Trough  ton.  The  stars  se- 
lected by  our  author  were,  for  a  pt  no(i  of  nearly  two  yeari?,  con- 
stantly observed  on  the  mtndian,  when  tliey  passed  at  a  conveiiieut 
hour,  generally  reversing  the  instrument  in  azimuth  at  the  end  of 
every  day's  oboervmtioa,  and  never  making  use  of  those  observations 
that  were  not  made  in  pairs. 

Mr.  Pond  has  subjoined  to  his  observations  a  comparison  with 
some  procured  for  him  by  Mr.  Troughton,  in  which  he  has  indnded 
the  latest  observations  made  at  Greenwich 

The  deduced  polar  distances  are  also  anut^eU  to  each  observation. 
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Obprrvntror)!*  nnd  Remarks  on  the  Figure,  the  C  limate,  and  the  Atmo- 
sphere  of  Saturn,  and  its  Ring.  By  William  Herschel.  LLM,  FM,S* 
Read  June  26,  1806.    {Phil.  Trans,  1806,/?.  45o.j 

The  observations  made  by  Dr.  Herschel  lait  Jtn,  on  the  figure  of 
Sutiirn,  having  drawTi  the  attention  of  astronomers  to  the  subject,  a 
furtlier  investigadun  of  it  ai)pcarcd  to  him  to  l)c  necessary.  'J'hoge, 
he  says,  who  comj)are  his  former  figures  of  the  planet  (in  wluch  the 
particular  shape  uf  the  body  wiis  not  meant  to  be  repre;>€uted,)  with 
that  annexed  to  his  last  paper,  and  wonder  at  the  difference  between 
tfaem,  have  not  attended  to  the  meamirea  he  had  given  of  the  equa- 
torial and  polar  diameten  of  it;  these,  as  establiebed  in  1789,  aie 
the  same  as  in  his  last  figure*  whkh  difien  only  in  having  the  flat- 
tening at  the  pole  a  little  more  extended  on  both  sides ;  and  as  his 
attention,  in  1 7?^9,  whs  entirely  taken  up  with  an  examination  of  the 
two  j)rmcipal  diameters  of  the  planet,  it  is  not,  he  thinks,  extn^ordi- 
uary  that  tiie  :ring:ulahty  of  its  sliape  should  then  have  been  over- 
looked by  him. 

After  aome  obaervationa  on  the  magnifying  powera  ncecaiayy  to 
be  used  in  obaerving  the  figure  of  Saturn,  Dr.  Henchel  pnioeeda  to 
relate  the  obaervations  made  by  him.  for  that  purpoee,  in  the  months 
of  April,  May,  and  the  beginning  of  June,  of  the  present  year.  He 

first,  however,  gives  an  observation  made  in  the  year  1788,  from 
which  it  appears,  that  he  had  then  observed  the  thaju-  df  Saturn  not 
to  he  spheroidical  (like  tliat  of  Mars  or  Jujuter),  but  much  llattened 
at  the  i>ole8,  and  a  little  flattened  at  the  equator. 

The  observations  made  this  year  by  our  author,  agree  with  those 
made  last  year,  in  estaUishing,  that  the  flattening  at  the  poles  of 
Saturn  is  more  extensive  than  it  is  in  Jupiter :  also  that  the  curva- 
ture in  high  latitudes  is  greater  than  In  the  lost-mentioned  planet; 
but,  on  tlic  contrary,  the  curvature  at  the  equator  is  rather  less  in 
baturn  than  it  is  in  Jupiter. 

In  thi  observation  of  May  IC,  of  the  present  year,  the  greatest 
eunatine  in  the  disc  of  SSatum  appeared  to  be  at  the  latitude  of 
nbout  40^^. 

Upon  the  whole,  the  figure  of  Saturn  may.  Dr.  Henchel  says,  be 
called  a  spheroid,  while  that  of  Jupiter  may  be  called  an  ellipsoid. 

Our  author  now  proceeds  to  notice  some  observations  he  has  made 
on  the  periodical  changes  in  the  colour  of  the  polar  regions  of  Saturn. 
FVom  those  made  in  the  years  1793,  1794,  and  1790,  when  the  south 
pole  of  the  planet  had  been  long  exjioscd  to  tlic  intluence  of  the  ^uu. 
It  a])peared  that  tlie  regions  about  that  [hjIc  had  lost  their  former 
wiuteue^ ;  and  that  the  whiteness  of  the  northern  hemisphere  was 
increased.  Those  made  in  the  present  year,  when  the  north  pole  of 
Saturn  is  exposed  to  the  sun,  diow  that  its  regions  have  lost  much 
of  the'u-  brightness ;  while  those  about  the  south  pole  have  regained 
their  former  colour,  and  are  brighter,  and  whiter,  than  the  equatorial 
parts. 

Ilespecting  the  atmosphere  of  Saturn,  Dt,  Uentchel  observes,  that 
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the  brightne??  remaining  on  the  north  polar  regioaa  m  not  uniform, 
but  ia  tinged  with  large  dusky  spaces,  of  a  cloudy  atmospheric  ap- 
pearance. From  which,  and  the  fore- mentioned  changes  of  colour 
it  the  polir  regions,  added  to  the  changes  he  has  fbcmerljr  ohaer?cd 
in  the  odia.  we  hm,  he  thinka»  aufficient  leaaon  to  inlnr  the  exist- 
caoe  of  a  Saturaian  afttDOapheie. 

The  Bakerian  Lecture^  on  some  chemical  Agencies  of  Electricity,  Bf 
Humphry  Davy,  Esq.  F.R.S,  M,RJ.A,  Read  November  90«  1806* 
lPkil,Trtm$.  1807, /i.l.] 

Thb  chemical  effects  produced  hy  electiicity-  have»  Mr,  Davy  sayB» 
kmg been  objects  of  attention;  but  the  nomty  of  the  phenomenat 
tiieb  want  of  analogy  to  known  facts,  and  the  ai)parent  discordance 

of  some  of  the  results,  involved  the  inquiry  in  obscurity. 

It  was  very  early  obsen-et!,  that  acid  and  alkaline  matter  appeared 
in  water  acted  uj)on  by  a  current  of  electricity ;  but  Mr.  Davy  soon 
found  that  the  miuiatic  acid  came  from  the  animal  or  vegetable  inat- 
ters  employed  to  connect  the  two  purtxons  of  water ;  for  when  the 
same  cotton  was  repeatedly  used,  it  ceased  to  be  evolved.  The  soda, 
in  like  manner,  was  found  to  proceed  from  the  corrosion  of  the  glass 
tube,  as  it  did  not  appear  in  water  electrified  in  an  agate  cup. 

To  be  more  certain  of  this  effect,  some  disdlled  water  was  elec- 
trified in  two  agate  cups,  by  tlic  current  from  150  four-inch  plates, 
the  communication  between  tlie  cups  being  formed  by  moistened 
amianthus.  In  the  hj>t  LXjn  riinent  buda  wa^s  i>roiluccd  in  the  nci^a- 
tive  cup,  but  the  quaiility  wa^i  much  less  than  when  glass  tubes  were 
used ;  and  on  repeating  the  expei  iment,  its  quantity  decreased,  so 
that  in  the  fourth  experiment  the  presence  of  soda  was  scarcely  per- 
ceptible in  the  residual  water.  Hie  water  in  the  other  tube  was  sour, 
and  appeiired  to  contain  nitrous  acid,  with  excess  of  nitrous  gas.  As 
similar  effects  were  produced  by  electrifying  water  in  small  gold 
cone?,  Mr.  Davy  suspectid  thfit  some  minute  iK)rtion  of  saline  mutter 
held  been  carried  over  dunng  the  distillation  of  the  water  ;  nutvvith- 
sLauding  it  did  not  affect  nitrate  of  silver,  or  muriate  of  barytcs.  And 
on  evaporating  a  qoauUty  of  it  in  a  udver  vessel  by  a  iieat  not  ex- 
ceeding 140^  Fahrenheit,  a  small  residuum  was  actually  left,  which 
appeared  to  be  a  mixture  of  nitrate  of  soda  with  nitrate  of  1^.  A 
portion  of  this  residuum  being  added  to  water  electrified  in  the  usual 
manner,  and  which  had  attained  the  maximum  of  its  effect  'upon  tur- 
meric paper,  considenibly  increased  those  effects. 

Water  slowly  distilled,  being  electrihcd  either  in  gold  ronea  or 
ag;ite  cups,  did  not  evolve  any  fixed  alkaline  matter,  thoni^h  it  ex- 
liibited  signs  of  ammonia ;  but  in  tubes  of  wax,  both  soda  and  potash 
were  evolved,  and  the  acid  matter  in  the  positive  cup  was  a  mixture 
of  sulphuric  and  muriatic  acids.  In  a  tube  of  resin  the  alkali  was 
principally  potash.  In  cups  of  Canrara  marble,  primitive  marble  from 
Donegal,  argillaceous  »«chist  from  Cor nwidl.serpeutinelromtheLizard. 
and  granwacke  iirom  North  Wales,  soda  was  unifoimly  evolved. 
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This  proba])ly  arose  from  a  minute  portion  of  common  *«alt  being 
contaiutd  iu  them,  for  the  Carniru  marble  vielded  a  s-ensible  quan- 
tity on  analysis ;  and  on  repeating  the  electrify mg  uf  the  water  ia 
the  cup  tbrnied  of  it,  the  pretence  of  soda  became  Um  vMUe  ef«rf 
tune,  and  at  length  dinppeaied  entudy;  hat  the  |»tidnclum  of  lime- 
water  was  unifonn.  A  bit  of  glass  added  to  water,  which  was  elec- 
trifying  in  the  gold  cones,  caused  it  to  exhibit  almost  immediately 
the  presence  of  soda. 

In  every  instance  nitrous  acid  was  uniformly  found  in  the  positive 
cuj),  which  apj)eared  to  prorppfi  from  the  combinatioa  of  nascent 
oxygen  with  the  nitrogen  ul  the  cummon  air  al)«orbed  by  the  water. 
The  longer  the  operation  was  continued,  the  more  acid  was  produced, 
arising  from  the  air  which  continiied  to  be  abioibed.  Votive  alhafi 
was  also  constantly  formed,  from  the  combination  of  the  nasoent  hy- 
drogen with  the  nitrogen ;  but  it  soon  attained  its  utmost  limit,  as 
hydrogen  during  ib-  solution  in  water  aeens  to  expel  nitrogen.  When 
water  wn?  electrified  in  vacuo  scarcely  any  nitrous  acid,  and  no  vo- 
latile alkali,  was  formed.  When  electrified  in  a  receiver  filled  with 
hydrogen  (the  common  air  oriL^inaily  conUiined  in  the  water  having 
been  extracted  by  tiie  uir  pump),  neither  nitrous  acid  nor  vulatiie  al- 
kali was  found  in  the  water. 

In  all  these  processes,  the  acid  matter  ooHected  in  the  water  roond 
the  point  transmitting  Ihe  eleetrietty,  and  the  alkaline  matter  nmnd 
that  which  received  it.  When  water  was  even  dectrified  in  two  cups 
made  of  sulphate  of  lime,  it  was  found  that  the  water  connected  with 
the  positive  wire  contained  snlphnric  nrid,  while  that  in  the  other 
cup  \va?  fi  pure  and  saturated  solution  of  lime.  vSimilar  effects  were 
produced  when  use  was  made  of  cups  of  sulphate  of  i^trontiaa,  fiuate 
of  lime,  or  sulphate  of  barytes.  it  also  appeared,  that  very  minute 
portiona  of  add  or  alkaline  matter  might  be  disengaged  by  this 
means  Irom  soUd  combinations,  consisting  principally  of  the  pure 
earths.  When  cups  were  used  made  of  a  basalt  which  contained 
3j  parts  of  soda,  and  nearly  half  a  part  of  muriatic  acid,  with  fifteen 
parts  of  lime  in  the  100,  oxymuriatic  acid  was  found  in  the  positive 
cup.  nnd  a  rnixture  of  lime  and  -^ndn  in  the  other.  A  cup  of  compact 
zeolite,  contuininci:  j*even  per  cent,  of  soda,  yielded  soda  and  lime  to 
the  water  connected  with  the  negative  wire.  Lepidolite  yielded 
potash,  and  vitreous  lava  firom  Etna  yielded  a  mixture  of  soda,  pot- 
ash, and  lime. 

Mr.  Davy  attempted  to  ascertain  whether  the  wdght  of  the  alkali 
obtained,  agreed  with  the  weight  lost  by  the  substanoe  operated  upon. 
Water  was  electrified  negatively  for  four  days,  by  a  current  from  150 
plates,  in  a  glass  tube  that  weighed  84,VW  gndns  The  positive  wire 
was  inserted  into  water,  contained  in  an  agate  cup,  and  the  <  uiumu- 
nication  wa^  kept  up  by  moii^tened  uiu ianthus.  At  the  end  of  the 
jirocess  the  glass  tube  weighed  84,Vt  grains.  The  water  being  eva- 
porated, yielded  VV  grains  of  a  nuztiire  of  soda,  with  a  white  powder 
inmlnble  in  acids. 

When  soluble  comptHiiids  were  put  into  water,  contained  in  agate 
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cups,  and  electrified,  the  decoin]><>«ition  wa«  more  rapid.  A  solution 
of  sulphate  of  putash  being  put  into  each  ot  the  cups,  mul  c  Icrtritied 
by  means  of  Mty  pair  of  plates  fur  four  liours,  the  acid  was  fuuud  by 
itself  in  the  positive  c\iy,  axid  tiie  ulkaliiie  baees  in  the  negative  cup. 
Sbnibr  pliaEioiiiaiA  took  place  with  sulphate  of  aoda,  nitnfte  of  pot- 
aah*  mtnte  of  buytes*  ilphete  of  emmonie,  and  alum.  When  mu- 
riatic salts  were  ined*  tbeee  yielded  OKynmiiatie  acid.  When  com- 
patiUe  mixtures  of  neutio-ialiike  compounds  were  used,  the  different 
acids  and  bases  separated  in  a  mixed  state,  without  any  regard  to 
their  affinities.  When  solutions  of  metals,  deoxidizable  by  nascent 
hydrogen  were  employed,  metallic  crystals  formed  on  the  negative 
wire,  and  some  oxide  was  depc^ited ;  but  solutions  uf  iron,  zinc,  and 
tin,  only  deposited  oxide ;  a  great  excess  of  acid  was  soon  observed 
on  tiie  poaltife  aide.  Al^i^li  etmoger  aohitiooa  aAnded  signs  qf 
decompoaition  qddBer  than  weaker  ones,  yet  even  the  analkat  pio- 
pottknaaeemed  to  be  acted  upon  with  equal  energy:  as  paper  tinged 
with  tonneric  was  immediately  rmdered  brown  when  plunged  into 
pure  water  and  brought  into  contact  with  the  negfitive  point ;  «o 
j)aper  tinged  with  litmus  wa^  immediately  reddened  by  the  positive 
point,  in  consequence  of  the  very  minute  portion  of  saline  matter 
contained  in  the  paper ;  and  it  further  appeared,  that  in  ail  these 
decompositioni  the  separation  of  the  eonatitaent  parte  from  the  Uut 
portions  of  the  compoonda  waa  complete  when  the  operation  waa 
aufficiently  protracted. 

llic  contact  of  the  solution  with  the  wires  waa  not  n^essary  for 
its  decomposition ;  for  muriate  of  potash  being  put  into  the  middle 
tube  of  a  series  of  three,  the  outer  ones  containing  only  water  and 
the  wires,  alkali  soon  appeared  in  that  couiiected  with  the  ncenitire 
wire,  and  acid  in  the  other ;  and  at  length  they  were  obtained  per- 
fectly separate. 

In  thua  canaing  the  adda  tube  thua  tranaferved  ftom  a  laUne  com- 
ponnd  into  water,  throng  moistened  •mi^nttma,  no  change  waa  ob- 
served to  take  place  in  htmoa  paper  pbeed  near  the  amianthus.  Hie 
reddening  of  the  litmus  paper  always  took  place  just  above  the  posi* 

tive  point,  and  then  slowly  diflFiised  itself  to  the  middle  of  the  vessel. 
Similar  effects  were  observed  when  tlie  alkali  waa  trans^ferred,  the 
turmeric  paper  first  becoming  brown  close  to  the  negative  wire. 

W'lien  tliree  glass  tubes  were  used,  the  two  outer  tubes  holding  a 
solution  of  muriate  of  soda,  and  the  middle  one  sulphate  of  silver,  a 
communication  being  made  with  the  central  vessel  by  turmeric  p^ier 
on  the  poeitive  side,  and  by  litmus  paper  on  the  nep;alive,  neither  of 
the  papers  had  its  colour  changed,  although  the  munatic  acid  passing 
through  the  amianthns  occasioned  a  dense  heavy  precipitate  in  the 
sulphate  of  silver,  and  the  soda  a  more  diffuse  and  lirrhter  one. 

Acid  or  alkaline  substances  will  also  pass  thrnugh  liquids,  having 
a  strong  attraction  for  them.  In  an  apparatus  ot  three  tubes,  Mr. 
Davy  found  that  sulphuric  acid,  evolved  from  sulphate  of  potash, 
would  pass  into  water,  through  either  ammonia,  lime-water,  or  weak 
aolutiona  of  potash  or  of  aoda.  The  only  effect  of  strong  aolntbna  of 
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potash  or  soda  was  t()  increase  the  time  nece6i>ary  for  this  transfer. 
Muriatic  or  nitric  acidii  were  alt»o  transmitted  through  alkaline  solu- 
tiom;  and.  vk9  Mmtf.  aUnline  niatter,  by  changing  the  arrangement 
ol  the  liquids,  was  tranmniaaible  thiongh  the  warn :  even  magneeia 
waa  traniitened  like  the  other  baaaa.  But  wtieii  it  vaa  attempted  to 
pass  sulphuric  acid  through  aqueous  solutioiiB  of'baiytaa  or  of  stron- 
tian.  on  the  contrar>%  the  aoljihate  oi  those  earths  was  deposited  in 
the  intermediate  tube. 

Muriate  of  barytes  being  positive,  bulphate  of  potash  intermediate, 
and  water  negative,  )M)ta.Hh  aj)]>eHri  ci  in  the  water,  and  sulphate  of 
barytes  was  deposilcd  iii  the  intermediate  vessel. 

Muriate  of  barytea  behig  negative,  sulphate  of  Bilver  intermediate, 
and  water  positive,  solphiiric  add  only  appeared  in  tlie  witer,  lad 
muriate  ol  silver  waa  deposited  in  the  intermediate  vessd. 

Mr.  0avy  then  proceeds  to  develop  the  theory  of  these  pheno- 
mena :  and  he  first  considers  the  mode  of  decomposition  and  transi- 
tion. Hydrogen,  alkaline  substance?,  aiu!  metallic  oxides,  are  at- 
tracted by  negatively  electrified  metallic  i^ub>l;uice8,  and  repelled  by 
I  o^itive  ones:  coatianr'  effects  talse  j  liK  e  wiih  uxvfrrn  and  the  acids. 
He  tiiiiikfi  these  electric  energies  arc  cummumcatcd  iium  one  particle 
to  another  of  the  same  kindt  so  aa  to  cstablidi  a  oondncting  chain  in 
the  fluid,  aa  acid  matter  is  always  found  in  the  alkaline  aniutiflna 
through  which  it  is  transferred,  as  long  as  any  acid  matter  remains 
at  the  original  source.  It  is  possible  that  there  may  be,  in  some 
caj?es,  a  succession  of  decompositions  and  recomp<>?itions ;  but  the 
process  is  not  absolutely  necessary,  tia  j)ure  acids  and  alkalies  pass 
through  water  to  the  points  by  which  they  are  attracted.  It  apj)ear8 
that  this  jjower  of  transference  is  overcome  by  gravity  in  attempting 
V)  pass  barytes  through  sulphuric  acid,  or  muriatic  acid  through  sul- 
phate of  sihrer.  To  these  mstanees  he  adds,  that  magnesia  and  the 
meCalUe  ozidea  will  not  pass  through  an  intermediate  vessel  of  water, 
but  sink  to  the  bottom. 

In  the  decomposition  of  water,  a  particle  of  oxygen  is  attracted  by 
the  positive  point,  and  at  the  same  time  a  particle  of  hydwgen  is  re- 
pelled l)v  it ;  tlic  opposite  process  takes  place  ut  tiie  negative  point: 
and  ill  f  lie  middle  of  the  circuit  there  mutt  be  a  new  combinuiion  of 
the  repelled  matter,  in  tlic  same  manner  as  when  two  portions  of 
muriate  of  soda  are  separated  by  water ;  muriatie  is  repelled  horn 
the  negative  side,  and  soda  from  the  positive  side ;  so  that  muriate 
of  soda  is  comjiosed  in  the  middle  vessel. 

Although  similar  effects  could  not  be  produced  by  silently  passing 
a  strong  current  of  electricity  from  an  electrical  machine  for  four 
hours,  tlirough  sulphate  of  |K)tash,  yet  they  were  produced  by  u^ing 
platina  wires  j^tli  of  an  inch  in  diameter,  cemented  in  glass  tubes  ; 
so  that  no  doubt  can  arise  but  Uiat  the  principle  of  action  is  the  same 
in  couunon  as  in  voltaic  electricity. 

It  was  known  that  many  bodies  brought  into  contact  and  tbea  se- 
parated, exhibited  oppoaite  states  of  electricity ;  and  Mr.  Davy  tum* 
self  had  observed,  that  when  acid  and  alkaline  solutkms  were  cm* 
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ployed  in  aJtcrnatlun  with  plates  of  a  single  metal,  the  alkaline  solu- 
tion received  the  electricity  from  the  metal,  and  the  acid  transmitted 
it  to  the  metal,  bo  m  the  simplest  caj?e  of  electrical  aetion,  the  alkLili, 
receiving  electricity  from  the  metal,  would,  on  being  bcparatcd  irom 
It,  appear  poeitive,  and  of  oourse  be  repelled  hj  poaittTely  electrified 
wurfacee^  and  attncted  by  negatively  electrified  smfiwes ;  the  add* 
acquiring  the  oonttBiy  electricity.  follo\^ing  the  contrary  onder. 

Several  phenomena  accord  with  this  idea.  Sulphur  aeparated  frx>m 
its  contact  ^vith  a  metal  ia  positive;  and,  in  like  manner,  sulphur 
separated  from  sulphuric  acid  by  electricity  i**  attracted  by  the  neq-a- 
tive  Burfiice.  And  again,  hydrogcnated  sulphuretted  alkalies,  bemg 
composed  of  three  substances,  all  positive,  are  so  very  active  in  vol- 
taic combinations  as,  in  certain  cases,  to  oveipower  the  energies  ui 
the  metals. 

Mx,pwy^bmi  ooneidefB  the  idatkm  between  the  electrical  energy 
of  bodies  and  their  chemical  affinities ;  and  obiervei,  that  all  the  Bi£- 

stances  that  combine  chemically,  exhibit,  so  far  as  is  known,  opposite 
electric  states  ;  and  tliat,  in  the  various  experiment?  (  f  decomposition 
by  electricity,  tin"  natural  electrical  energies  ul  tiie  constituent  parts 
of  the  compounds  ucled  on  are,  as  it  were,  overpowered  by  the  arti* 
Ecial  eicctncities  :  so  that  it  is  probable  tlml  chemical  aliiaity  depends 
upon  the  difierent  electrical  enei|;iea  of  the  acting  bodies. 

And  upon  this  supposition,  particles  possessed  of  opposite  electrical 
states  and  fireedom  of  motion  will  enter  into  combination.  When  two 
bodies  possessed  of  the  same  state  act  upon  a  third  body  possessed  of 
the  opposite  state,  the  substance  possessing  the  weakest  energy  ^ill 
be  repelled.  In  other  cases  there  may  he  such  a  balance  of  attractive 
and  repellent  powers  as  to  produce  trqiie  compounds,  or  even  more 
complicated  combiuittions.  It  wiU  also  be  easy  to  explain  the  in- 
fluence of  the  mas£e^  of  bodies  upon  their  affinities ;  for  the  combined 
effect  of  many  partides  possessing  a  feeble  electrical  energy  may  be 
conceived  equal*  or  even  superior*  to  the  effect  of  a  few  pertudes 
possessing  a  strong  electrical  energy ;  snd,  accordlnglyp  we  find  that 
concentrated  alkalies  resist  the  transmission  of  acids  more  powerfully 
than  weak  ones. 

As  the  strength  of  the  electricity  diminishes  from  the  points  to  the 
middle  of  the  water,  a  mea;sure  uf  the  artidcial  energies  may  l>e  ob- 
tiuued  by  the  piace  where  the  compounds  bcgm  to  be  decomposed. 
Thus  sulphate  of  barytes  requires  intermediate  contact  with  the 
wires ;  and  when  150  pieces  of  pbtes  were  used  with  a  circuit  of 
water  of  ten  inches,  sulphate  of  p(jtash  was  not  decomposed  at  four 
inches  from  the  positive  wire  -,  but  when  brought  within  two  inches, 
its  lUkali  was  strongly  repelled. 

As  heat  and  light  are  the  consequences  of  a  restoration  of  the  equi- 
librium between  bodies  in  a  high  state  oi  opposite  electricities,  so  are 
they  also  the  result  of  all  intense  chemical  action;  and  again,  as  when 
large  quantities  of  electricity  of  low  intensity  act,  heat  is  produced 
without  light,  so  in  low  combinations  the  temperature  only  is  in« 
cnsited.  'Fhe  effect  of  heat  in  promoting  chemical  action  seems  not 
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coiitincd  to  the  fr<  rdfjm  of  motion  it  gives  to  the  particles,  but  to  the 
exjiltation  of  the  clei  ti  ical  enerji^ea  of  bodies,  such  as  is  well  knoi^-n 
to  take  place  in  glass,  tourmalin,  and  sulphur.  The  electricity  of  an 
iowJated  plate  of  copper,  and  a  pkte  of  sulphur,  waa  aeaiody  aea* 
aible  at  56^  FUir.  to  tlie  rondriuHng  electrometer;  at  100^  ihef 
itfectod  the  gold  leaves  without  oondensation  ;  they  increaied  in  a 
etill  higher  ratio  as  the  sulphur  approached  ita  melting  point;  and  at 
a  little  above  that  point,  the  two  substances  rapidly  combine,  and 
evolve  bPtit  and  liuht.  In  n:c*nrrnl.  when  thr  different  electrical  ener- 
giej*  are  equally  strong,  the  comhin  ition  scem.^  to  he  vi\id,  the  heat 
and  lii;ht  intense,  and  the  new  coiupouatl  is  in  a  neutral  state,  as  in 
combubtioD.  and  tlie  uniou  of  the  strong  acids  with  the  alkalies ;  but 
when  only  the  eneigy  la  ationg,  the  effect  is  leas  yvnd,  and  the  oom* 
pound  exhibits  the  execaa  of  the  stronger  eneigy* 

Mr.  Davy  then  considers  the  theory  of  the  Vcitaio  apparatus ;  and 
remarics.  that  the  above  facts  seem  to  reeondle  Volte's  own  tiieory 
with  the  chemical  theory  of  trn!vnni?m. 

In  a  pile  of  zinc,  coppfr,  aiul  water,  the  ]>late:j  are  in  o])]K>site 
states  of  electricity  ;  and  in  regard  to  such  low  tiecLncity,  the  water 
is  an  insulating  body.  (>1  course,  eacii  ])late  produces  an  opposite 
electricity  upon  the  opposite  plate,  the  intensity  increasing  m£tk  the 
number,  and  the  quantity  the  extent  of  the  aeries.  Upon  coa- 
neeting  the  esctxeme  points*  the  opposite  electricities  tend  to  piodnee 
an  equilibrium,  which  would  cause  the  motion  to  cease :  but  the 
fluid  medium  being  composed  of  two  elements  possessing  opposite 
electrical  energnes,  the  oxycren  is  attrncted  by  the  zinc,  and  the  hy- 
drof^en  by  the  copper.  Hence  the  halnnee  of  power  is  only  momen- 
tary  ;  for  oxide  of  zinc  is  formed,  and  iiydiOLreii  is  disens^ced.  The 
electricity  acquired  by  the  copper  is  commumcated  anew  to  the  ziuc, 
and  the  process  continues  as  long  as  the  chemical  changes  are  caniod 
on. 

Neither  the  conducting  nor  solvent  powers  of  the  fluid  mediums 
are  a  principal  cause  of  their  activity ;  for  strong  sulphuric  acid  han 

verr  little  activity  in  the  pile.  The  rfferf  nf  neutro-salinc  solntious 
diminishes  when  troughs  are  used,  according  as  their  acid  arranges 
itself  on  the  side  of  the  zinc  plates,  and  tlieir  alkali  on  the  other; 
but  the  energy  may  be  restored  by  agitating  the  fluids  in  the 
cells. 

As  sensible  heat  appears  when  an  equilibrium  is  produced  by  small 
metallic  aurft«ea  in  the  voltaic  battery,  the  opposite  states  bein^ 

exalted,  so  if  the  decomposition  of  the  chemical  agents  be  essential 
to  the  balance  of  the  oj^posed  electricities,  the  decomposition  of  the 
valine  solutions  oug^ht  to  be  attended  with  an  increase  of  temperature. 
To  water  el»*ctritied  in  the  ^)ld  cones  bv  the  ]>ower  of  100  j)lates,  a 
drop  of  solution  of  potash  was  added  iu  the  pufitive  cone-  potash 
immediately  passed  over,  and  in  less  than  two  nnnutes  the  w  atcr  was 
in  a  state  of  ebullition.  When  aolution  of  nitrate  of  ammonia  was 
employed,  the  water  was  evaporated  in  three  or  four  mintttra  with  a 
kind  ii  explosive  noise,  and  inflammation  took  place.  The  pure  allm* 
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Ue8,orackto,pfodiifiedmyUttleeffbcl,altlioiigfatl^  better  con- 
ductors. 

Lastly,  some  general  applications  of  these  singular  facts  are  pointed 
ont  by  Mr.  Davy  ;  such,  tor  instance,  as  the  application  of  electricity 
to  the  analysis  of  animal  and  vegetable  substances.  Muscular  fibre 
being  electrized  for  eome  time,  became  dry  and  hard ;  and  it  left, 
vpotk  iiiciiieniftion»  no  saline  matter.  Potash,  soda,  ammonia,  iimc. 
and  oiide  of  mm,  were  ooUeeted  on  the  negative  tide ;  and  the  sul- 
phuric, nitric,  muriatic,  phoiphoric,  and  acetous  acids,  on  the  poei- 
tive.  Laurel-leaf  was  rendered  brown  and  parched ;  green  colouring 
matter,  with  resin,  alkali,  and  lime,  appealed  in  the  n^ative  vessel* 
and  pni?sic  acid  in  the  positive. 

By  U'-incr  charcoal  and  pluinba2;o,  or  charc<);il  and  iron,  as  the  ex- 
citing powi  rs.  alone;  Nvith  iiLutro- saline  solutions,  large  quantities  o{ 
acids  and  alkalie::^  might  be  procured  with  little  trouble  or  expense. 

It  ia  veryptobaUe  that  many  mineral  formations  have  been  mate- 
liaUy  inflnenoed  or  even  occaaioned  by  the  agency  of  the  electricity ; 
and  the  electrical  power  of  transference  may  thua  be  applied  to  the 
eiplanation  of  the  principal  points  in  geology. 

On  the  Precession  of  the  Equinogn.  By  the  Rev.  Abram  Robertson, 
M,A,  F.R.S.  Savilian  Professor  of  Geometry  in  the  University  of 
Oxford.   Head  December  18,  1806.    IPhU.  Trame.  1807,  p.  57.'] 

Hie  Profesaor  observea,  that  Sir  Isaac  Newton  was  the  first  ma- 
thematician who  endeavoured  to  estimate  the  quantity  ol  the  pre- 
cesiian  from  the  attractive  influence  of  the  sun  and  moon  on  the 
spheroidal  figure  of  the  earth.  His  investigations  relating  to  this 
subject  evince  the  same  transcendent  abilities  that  are  displayed  in 
other  parts  of  his  Principia ;  but  it  is  admitted,  that,  from  a  mistake 
in  his  process,  his  conclusion  is  erroneous. 

The  investigatiouii  of  otiier  mathematicians  in  attempting  the  solu- 
tion of  file  aame  problem  are  aninged  by  the  author  uncter  three 
general  heads.  The  fint  arrive  at  wrong  conclusions,  in  consequence 
ci  mistake  in  some  part  of  their  proceedings ;  the  second  obtain  ju:»c 
oondnaiona,  but  rendered  so  by  balance  of  opposite  errors ;  the  tliinl 
approach  as  nenr  the  truth  as  the  nature  of  the  subject  will  julniit, 
but,  in  the  author's  estimation,  are  liable  to  the  charge  ot  obscurity 
and  perplexity. 

The  defects  in  all  their  investigations  Professor  Robertson  ascribes 
to  the  same  cause — the  uncultivated  state  of  the  doctrine  of  com- 
pound rotatory  motion. 

The  author^a  endeavours  are,  consequently,  first  directed  to  the 
investigation  of  the  principles  of  compound  rotatory  motion  from 
principles  which  he  considers  clear  and  unexceptionable. 

He  next  ]>roeeeds  to  calculate  tlie  di-turbinL'"  '^olar  force  on  the 
spheroidal  tigure  of  the  earth,  and  thence  the  angular  velocity  which 
it  produceji. 

The  quantity  of  aiiuual  precession  is  then  computed ;  and,  lastly. 
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that  of  nnta^n,  u  far  as  these  are  produced  Inr  the  distathuig  force 

of  the  sun. 

A  similar  deviation,  the  author  observes,  is  produced  by  the  action 
of  the  moon;  but  a  minute  investiiTfttion  of  the  deviation  from  that 
cause  is  foreign  to  the  desiga  oi  the  present  communication. 

An  Account  of  two  Children  born  with  Cataracts  in  their  Eyes,  to  show 
that  their  iSight  was  obscured  in  very  different  Degrees ;  wtth  Ex- 
periments to  determine  the  proportional  Knowledge  of  Objects  ac» 

£ tired  by  them  mmeiuUely  after  the  Cataracts  wen  removed,  Bjf 
verard  Home,  Esq.  FM,8,   Read  Jaauaiy  15,  1807.  [PAtl. 
DroMs,  1807.  p.  83.] 

Tlie  design  of  the  present  communication  is  to  explain  a  disagree- 
ment bct\('een  the  results  of  former  experiments  on  this  subject;  since 
a  very  mtelligent  boy,  thirteen  years  of  age,  couched  by  Mr.  Clie- 
selden  in  1728.  uras  unable,  upon  receiving  his  sight,  to  distinguish 
the  outline  of  any  object  placed  before  him,  and  thought  that  every- 
thing l>L  forc  him  touched  his  eye  ;  hut  the  cases  communicated  to  this 
Society  by  Mr.  Wure  in  lSf)l  Ic  id  to  u  ditfrrrnt  conclusion. 

The  subjects  of  Mr.  ilume  s  expennK  nrs  n  nut  equally  sensible 
of  light  previous  to  the  operation  of  couching,  and  consequently  wore 
not  similarly  atfected  by  objects  presented  to  them  after  receiving 
their  sight. 

The  first  ^ras  a  lad  twelve  years  of  age.  with  cataracts  in  both 

eyes,  that  appeared  to  have  existed  from  t!ie  time  of  his  birth,  as  it 
had  been  noticed  from  his  earliest  infancy  that  his  eyes  rolled  about 
in  an  unusual  manner,  and  were  not  directed  to  objects  l)efore  him, 
nor  were  hi«  hands  ever  stretched  out  to  catch  at  anything ;  but  it 
was  not  till  the  child  was  six  months  old  that  his  mother  examined 
hlb  eyes  witli  attention,  and  observed  cataracts  as  dii^tinct  as  when 
he  was  brought  to  Mr.  Home. 

Previous  to  the  operation,  this  boy  could  distinguish  light  from 
daikness,  and  the  light  of  the  sun  from  that  of  a  candle,  saying,  it 
was  redder  and  more  pleasant  to  look  at ;  hut  lif^htnini:^  made  a  still 
stronger  impref«?ion.  He  was  accustomed  to  call  all  light  red.  He 
had  some  conception  of  size,  and  ^aid  the  sun  was  the  size  of  his  hrxt. 
and  that  the  flame  of  the  canUlf  \VHi>  lari^cr  than  his  fin^r,  but  less 
than  iiis  arm.  He  directed  both  Ids  eyes  at  uuce  to  these  objects ; 
and  when  a  candle  was  nearer  than  twdve  inches  he  said  it  tonciied 
him,  hut  at  twenty>two  inches  it  was  invisible. 

The  operation  extracting  the  crystalline  lens  was  first  performed 
on  the  left  eye ;  but  as  the  cataract  was  in  this  instance  found  to  be 
fluid,  and  the  inflammation  which  followed  was  considerable,  the 
operation  of  couchinc:  was  jircferred  to  it  for  the  right  eye,  and  was 
performed  after  an  interval  of  eight  weeks. 

After  the  hrst  ojieration,  the  eye  was  so  imperfect  in  its  powers, 
the  pupil  so  contracted,  and  the  sur^e  of  the  cornea  so  irregular, 
that  he  could  not  discern  any  object  distinctly,  but  imegined  that 
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everything  presented  to  him  toacb€d  his  eye,  and  still  contiaiied  to 
call  every  object  red. 

After  couchini^,  the  inflammation  which  followed  wa«  not  so  con- 
siderable as  in  the  former  case  ;  but  tiiij*  cataract  \vas  nUo  iiuid,  and, 
from  its  diffusion  tlirougii  the  aqueous  humour,  occos^ioncd  u  tcmpo- 
lary  opacity,  which  concealed  tit  a  time  an  opacity  o£  the  capeole, 
which  rendered  the  sight  permanently  imperfect. 

It  was  not  till  the  end  of  four  weeks  from  the  second  operation  that 
the  sight  was  again  examined,  when  it  was  found  that  he  had  ac* 
quired  some  knowledge  of  colour?  nnd  of  the  dista?irf=  of  objects, 
■which  no  luni]^er  appeared  to  touch  his  eye  ;  but  he  could  aot  be  said 
to  have  acquired  any  discernment  of  figure. 

The  second  opportunity  whicli  Mr.  Home  had  of  laakinc:  similar 
experiments  was  in  a  boy  of  seven  years  of  age,  who  had  bi^n  blind 
from  his  birth  by  cataracts  in  both  eyes.  His  blindness,  howevert 
was  not  so  complete  as  in  the  preceding  case  :  his  pupil  contracted 
considerably  when  a  lighted  candle  was  placed  liefore  it,  and  by  day* 
light  he  could  dis^tinguii^h  many  colours  with  tolerable  accunicy.  par- 
ticularly the  more  vivid  ones.  'Hie  operation  of  cotiching  was  again 
preferred  in  tliis  case,  with  the  liope  of  avoiding  inflammation.  It 
gave  very  little  pain,  and  was  attended  with  the  desired  success. 

As  it  was  hoped  that  the  eye  would  be  but  little  dii^turbcd  by  the 
operation,  Mr.  Home  was  prepared  to  examine  his  perception  of  ob- 
jects as  soon  as  the  operation  was  over.  After  the  eye  had  been 
allowed  ten  minutes  to  recover  itself,  a  round  piece  of  card  of  a  yel- 
low colour  was  placed  about  six  inches  from  it.  He  immediately 
said  that  it  was  yellow;  but  upon  heincr  asked  the  shape,  he  tx- 
pres5?ed  a  wish  to  touch  it.  Upon  il  i^  In  incr  refused,  he  continucil 
to  look  at  it,  and  at  IcnE^tli  eiiessed  ihuL  it  was  round ;  and  when  a 
square  blue  card  was  put  before  him,  he  i»;ud  that  tliLi  wa6  blue,  and 
round  also.  A  triangular  piece  he  also  called  round*  With  regard 
to  the  distance  of  objects,  he  could  form  no  judgement,  but  did  not 
even  at  first  suppose  that  any  of  them  touched  hu  eye. 

The  pleasure  which  this  boy  received  from  receiving  his  sight  was 
«uch,  that  it  w^s  found  impossible  to  restrain  him  from  using  it.  'ITie 
exj)eriiiieiiis  avltc  consequently  repeated,  and  c;uTied  further  at  the 
dislaucc  ot  about  two  hours  from  the  operation.  L'jjou  being  dej^irt-d 
to  examine  a  square  card  with  attention,  he  after  some  time  &aid. 
he  had  found  a  comer,  and  then  readily  counted  four  comers ;  and 
in  the  same  manner  counted  three  angles  of  a  triangle,  by  nu- 
ning  his  eye  along  the  edges  from  comer  to  comer.  He  was  on 
Tsxious  occasions  deceived,  as  might  be  expected,  by  the  different 
apparent  magnitudes  of  the  same  body  at  different  di-tances :  a 
guinea  at  tifteen  inches  distance  was  taken  for  a  seven  shilling  piece  ; 
but  at  five  inches  \it'  thought  it  a  guinea.  Upon  i-eeing  a  cart  from 
a  two  pair  of  stairt>  window,  he  took  it  for  a  wheelbarrow  drawn  by 
a  dog,  and  counted  the  number  of  horses  in  other  earts.  supposing 
them  to  be  dogs.  At  the  end  of  a  fortnight,  when  the  different 
pieces  of  card  were  placed  before  him,  he  could  not  immediately  tcil 
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their  shape.  Tliese  being  ol)jects  which  lie  had  not  been  accustomed 
even  to  feel,  he  was  still  learning  them  a-s  a  child  learns  to  read  :  he 
could  distingui&h  the  angles,  and  could  count  their  number  in  sue* 
cetiioQ ;  but  tX  the  eipinittofi  of  the  thifd  veek,  he  couH  teU  these 
foms  nearly  as  rctdily  w  their  colour. 

The  inferences  wMch  Mr.  Home  draws  firom  these,  are,  that  when 
the  eye,  before  the  cntamct  is  removed,  has  only  been  capable  of 
di«cemintr  liljht.  without  any  power  of  di«tin«:»Tiishing  c<'lonn*.  then 
objects.  ;iltcr  it«  removal,  appear  to  touch  the  eye,  urul  tlicre  is  no 
knowledi^e  of  their  outline,  agreeably  to  the  obiservationw  made  by 
Mr.  Che^elden.  But  when  the  eye  iiiia  ])reviou^ly  been  able  to 
diatioguish  coloursi  it  ha*  then  also  some  knowledge  of  distances, 
tiiough  not  of  outline,  but  will  soon  attain  this  also,  as  hap)>ened  in 
Mr.  "Ware's  ca.ses. 

In  a  practical  view,  these  cases  confirm  what  has  been  laid  down 
by  Mr.  Pott  and  bv  Mr.  Ware,  with  re^rd  to  cataract*--,  in  being 
generally  ^ot't,  and  in  reconiinerKjation  of  couclun^  as  the  operation 
which  is  best  adapted  for  removing  them. 

Observations  on  the  Structure  nf  the  Hifferent  Cavities  which  rnn^hrute 
the  Stomach  of  the  Whale,  cvm^ared  with  those  oj  ruminating  Ani- 
malt,  with  a  View  to  a»err/0!a  the  SitMOtitm  of  tie  d&ge^ive  Groom. 
By  Everard  Home,  Eoq,  F,R,S.  Read  Febroaiy  12,  18U7.  [Pkii, 
Thau.  1S07,  p,  93.] 

Mr.  Home,  having  in  a  former  paper  cunmiunicated  his  ob*»eri'a- 
tioiis  upon  the  stomachs  of  ruminating  animals,  gives  Xlie  present 
account  of  that  organ  in  the  whale  tribe,  to  show  t£st  it  forms  a  link 
in  the  gradation  towards  the  stomach  of  truly  camivormis  animals. 

The  Delphinus  dHphis  of  LinnKUs.  the  bottle-nosed  porpoise, 
called  by  Mr.  Hunter  the  bottle-nosed  whale,  having  been  brought 

ashore  alive  by  «omc  fishermen  at  Worthing,  Mr  Home  took  the 
opportunity  of  exainininir  the  structure  of  its  i«touiacii.  and  di>^rfn  ert*d 
a  resemblance  l>ctwcen  the  j^econd.  third,  and  fourth  caviti*.  -  m  the 
wiiaie,  and  the  diffcreut  inxrta  of  the  lourth  cavity  m  ihc  caiuei  and 

bullock,  wiilch  ajipcared  to  throw  some  light  upon  tiielr  uses,  as  well 
•a  upon  digestion  in  general. 

The  oesophagus  in  this  porpoise  w  very  wide :  it  has  a  number  of 
longitudinsi  folci.«.  and  is  lined  with  a  strong  cuticle,  which  is  con- 
tinued throughout  the  first  stomach.  Thi*?  »<tomach  lies  in  the  direc- 
tion of  the  reooj^hagus,  without  any  contraction  to  mark  its  origin, 
and  bears  a  btruug  resemblance  in  <ha|)e  to  a  Florence  tiask.  I  he  ' 
coats  of  its  cavity  are  hrm,  and  are  :surrounded  by  a  strong  muscular  i 
covering. 

The  orifice  leading  to  the  second  stomach  is  at  right  angles  to  the  | 
fint,  and  at  a  small  distance  only  fimm  the  oeso])hagus :  the  canal 
from  thence  into  the  second  stomach  is  three  inches  long,  and  opens 
into  it  by  a  projecting  orifice  two  inches  and  a  half  in  diameter*  at 
which  the  cuticular  covering  of  the  preceding  ports  temunates. 
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This  «tomach  is  nearly  spherical,  ?cTcn  inches  in  diameter,  of  a 
honeycombed  appearance  and  f^lnntliilnr  -tnictiire.  The  exit  towards 
the  third  stomach  i8  placed  verv  near  tlic  entrance  from  the  fint,  and 
is  only  hve  eighths  of  an  incli  in  diameter. 

The  third  cavity  in  also  spherical,  and  two  inches  in  diameter,  with 
an  apertme  011I7  three  eighths  of  an  ineh  in  diineter.  leading  to  a 
foatii  atomadi.  This  csfitj  ia  nearly  cylindiical»  like  an  intestine, 
but  rather  widest,  meaanring  nearly  three  inches  at  ill  fbitber  ex- 
tremity, and  fourteen  inches  and  a  half  in  length. 

The  pylorus,  which  is  the  boundary  of  this  stomach,  is  only  one 
fourth  of  :in  inch  in  diameter.  'ITie  dilated  cavity  into  which  this 
opens  has  fx  <  n  (•oii-^idered  hy  Cuvicr  and  Hunter  as  belonp-incr  also 
to  the  stomach  ;  Init  Mr,  Home  observes,  tiiat  it  should  rather  be 
coniiidered  duudeuiuu.  since  the  common  duct  of  the  liver  and 
panereaa  opens  into  it. 

The  cnmmon  pofpoise,  the  gnmpas,  and  piked  whale,  have  also 
four  cavities  oonstitnting  the  stomach ;  but  in  the  boCtle-noacd  whale 
of  Dale  there  are  as  many  as  six :  the  general  stmcture.  however,  is 
the  same ;  and  in  all  the  whale  tribe  there  is  but  one  cavity  lined  with 
n  cuticle,  as  in  the  camel  and  bullock.  In  all  of  them  the  second 
cavity  has  a  very  glandular  structure,  and  in  all  the  ti.ird  is  very 
small.  The  fourth  j-tumach  also,  m  each  of  tliem,  has  a  -niuoth  in- 
ternal t»urface,  with  urihces  of  glands  opening  into  its  cavity. 

The  first  stomach  appears  not  to  he  a  mere  reservoir,  nnoe  the  food 
nndeigDes  a  considerable  change  in  it.  The  flesh  is  here  entirely 
separated  from  the  bones,  of  which  several  handfula  were  found  with- 
out the  smallest  remains  of  the  fish  to  which  thef  belonged ;  the  ori- 
fices into  the  second  and  third  stomachs  being  too  small  to  admit  the 
bones  to  pass,  'll^e  hone^  must  consequently  be  reduced  to  n  jellv  in 
the  first  stomKcli.  but  require  a  longer  time  for  the  completion  of 
that  j)rocess  than  the  Heshy  parts. 

The  second  cavity  ia  tliat  wiuch  Mr.  Hunter  suppojsed  to  l>e  the 
true  digesting  stomach ;  but  Mr.  Home,  notwithstanding  his  defer- 
ence for  emy  opinion  of  Mr.  Hunter's,  is  of  a  contrary  opinion,  firom 
considering  that  any  further  cavities  would  in  that  case  be  super- 
fluous, after  the  complete  formation  of  chyle,  and  from  observing 
that  the  last  cavity  is  that  which,  in  its  structure,  bears  the  closest 
analogy  to  the  simple  human  «tomach,  in  which  the  process  of  form- 
ing chyle  i*^  certainly  completed.  Krom  a  comj)arison  also  of  these 
stomachs  with  the  fourth  of  the  camel,  it  Hppenred  that  only  the 
lower  portion  of  that  cavity  is  the  ^tomach.  lu  wiuch  the  chyle  is 
fiinned.  and  that  its  upper  or  plicated  portion  serves  only  to  prepare 
the  food  fiir  the  process  of  digestion.  In  the  same  manner  also  in 
the  bullock,  although  tiiers  is  not  the  8li|;htest  contraction  or  sub- 
division between  the  upper  and  lower  portions,  Mr.  Home  considers 
the  plicated  part  as  a  mere  pmparstory  organ,  and  the  lower  as  that 
which  secrete?  the  proper  G-Hstric  juice. 

As  the  stomachs  of  the  camel,  bullock,  and  horse,  form  principal 
links  in  the  gradation  from  the  most  complex  ruminating  stomachs 
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to  the  most  ?imple  for  dif^esting  vegetable  food,  so  those  of  the  bul- 
lock, (  iimel,  and  whale,  are  links  from  the  ruminating  to  the  most 
sfimple  £stuinHchs  for  digesting  animal  food  ;  and  the  camel's  btonuith 
is  the  most  important  link  in  each  series,  the  contraction  peculiar  to 
its  fourth  cavity  making  it  iDteimediate  between  the  hnUoek  and  the 
whale. 

Although  the  above  facts  appear  to  thiow  Mine  light  on  the  di- 
gestion of  different  kinds  of  food,  they  also  piesent  difficulties  which 
must  remain  to  be  explained  when  further  progrefs  ha<=  been  made 
in  the  investii^ation.  It  is  in  L'cneral  admitted,  that  nmmal  substances 
do  not  require  so  long  a  prueci^s  to  convert  them  into  chyie  a*!  vccre- 
tables ;  and  hence  tlie  stomachs  of  carnivorous  nnimnU  are  in  gener.il 
most  simple :  but  why  the  whale  tribe,  wliich  live  on  fish  that  are 
▼ery  icedily  converted  into  ehyle,  shonU  hate  a  more  oomplez  sto- 
mach, it  is  not  eesy  to  explam.  What  fiiither  uses^  in  repaid  to 
other  secretions,  these  piepantoiy  stomachs  may  have,  are  foragn 
to  the  design  of  the  present  paper,  which  Mr.  Home  considers  as  a 
eontinuation  of  a  «eno<*  of  observations  on  dige8tioD>  and  liopes  to 
extend  iiirther  at  some  future  opportunity. 

On  the  Formation  of  the  Bark  of  Trees.  In  a  Letter  /rom  Tliomas  Andrew 
Knight,  Eifq.  F.R.S.  to  the  Rujht  Hon.  Sir  Joseph  Banks,  K.B. 
P,RM,  AC.  Head  February  ii),  1807.  [Phil.  Trans.  1807,;?.  103.J 

An  extraordinary  diversity  of  opinion  having  prevailed  amongst 
natnmlists  most  capable  of  correct  o])«jervation,  respecting  the  pro- 
duction and  subsequent  state  of  the  bark  of  trees,  Mr.  Knight  b:i.s 
undertaken  to  investigate  the  subject :  but  such  arc  the  ditticulucs 
of  the  subject,  that,  m  a  course  of  experiment  which  ha^  occupied 
more  disa  twenty  yesxs,  he  has  scarcely  felt  himself  prepared,  till 
the  present  time,  even  to  give  an  opinion  of  the  manner  in  whidi 
the  cortical  sabstance  is  either  generated  in  the  Ofdinary  course  of 
its  growth,  or  re-prodttced  wlien  that  which  previously  existed  has 
been  taken  off. 

Du  Hamel  had  shown,  that  the  bark  of  some  aperies  of  tree«  i)» 
readily  re-produced  when  the  decorticated  ulburuuLii  ^^CLl^uJed 
from  the  air,  Mr.  Knight  has  repeated  these  exj)t'nnient^  (ui  tiie 
apple,  the  sycamore,  and  some  other  trees,  with  the  same  result ; 
and  has  also  observed*  tiiat  the  wych-elm,  in  moist  and  shady  situsp 
tions,  win  freq[nently  re*pn>dnee  its  baric  when  no  covering  whatever 
has  been  applied. 

A  glairy  fluid  (aa  Du  Hamel  justly  observes)  exudes  tiom  tlm  sur- 
face of  the  alburnum,  whirli  nppear««  to  change  into  a  ]>ulpous  or- 
ganized mass,  and  subsequently  becomes  organized  and  cellular. — 
facts  which  are  extremely  favourable  to  the  ojiinum  of  Hale?,  that 
the  bark  is  derived  from  the  substance  of  the  uiburnum.  But  other 
facts  may  be  adduced  which  lead  to  a  contrary  conclusion ;  since 
the  intenial  snr&oe  of  fneces  of  bailc,  when  detached  from  contact 
with  the  albuinMm.  bat  remaimng  united  to  the  tree  at  their  upper 
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endfl.  win  much  more  readily  generate  n  new  hark  than  the  albiimttm 

docs  nnder  similar  drciim?tance«.  A  similar  ttuid  exudes,  and  the 
same  phenomena  are  observable,  in  both  ca.^c?.  The  cellular  sub- 
stance, however,  which  is  thus  genenitptl  !s  tVir  ^ovne  lime  very  im- 
perfectly organized,  since  the  vessels  which  carry  the  true  sap  are  at 
first  wanting ;  but  Mr.  Knight  has  been  enabled  to  trace  their  pro- 
gre8B»  and,  by  appropriate  management,  to  direct  the  ooiurae  of  tiieir 
growth  laterally  or  downwarda  with  a  greater  or  less  degree  ol  in- 
clination ;  hot  obaerves.  that  their  natual  tendency  is  peipendicu- 
larly  downwarda,  and  that  they  cannot  he  made  to  extend  them- 

aehres  upward «*  pYCpptinjr  to  a  very  short  distance. 

Mr.  KniL'lit  having  thus  satisfied  himself  that  both  the  alburnum 
and  the  biirk  <  >{  trees  arc  capable  of  i^cneratine:  new  bark,  or  at  least 
of  transmitting  a  riuid  to  wliich  the  bark  owes  its  existence,  his  at- 
tention was  next  directed  to  discover  the  soturoea  from  which  this 
flnid  ia  derived. 

Both  the  haifc  and  the  albumiun,  he  obienres,  are  oompoaed  prin- 
apally  of  two  auhetances,  one  of  which  consists  of  long  tubes,  the 
other  is  cellnlar ;  and  the  cellular  substance  of  the  bark  is  in  contaet 

with  a  similar  substance  in  the  alburnum.  Mr.  Kniu:ht  baa  shown, 
in  former  romm\inirfitinn=,  that  the  tnir  -^ap  of  trees  acquires  those 
properties  winch  distinguish  it  from  tlic  liuid  recently  absorbed,  by 
circulating  through  tlie  leaf ;  that  it  descends  down  the  bark,  where 
part  of  it  is  employed  in  generating  the  new  substance  annually 
added  to  the  tree ;  and  that  the  remainder,  not  thus  expended,  passes 
into  the  allmmum,  and  there  jdns  the  ascending  cuirent  of  sap. 

In  the  preceding  experiments  the  cellular  substance,  both  of  the 
bark  and  alburnum,  has  been  proved  to  be  capable  of  affording  the 
sap  a  passage  thron?z;h  it :  and  it  therrfore  appears  not  very  impro- 
Imble  that  it  cxcr\itc  s  an  (ttfice  similar  to  that  of  anastomo^inc:  ves- 
sels in  the  animrd  (:Tont)my,  when  the  cellular  surfaces  of  the  bark 
aud  uiburuum  are  iu  contact  with  each  other  ;  and  hence  the  passing 
flmd  M  eapabfe  of  exoding  from  both  avrfiwea  when  they  are  detaeheds 
beeauae  almoat  all  the  vesscJa  of  trees  are  capable  of  an  inverted  ac- 
tion in  giving  motion  to  the  flnada  they  contain. 

Stnee  the  power  of  generating  new  bark  appeared  to  reside  alike 
in  the  sap  of  the  bark  and  in  that  of  the  alburnum,  Mr.  Knight  cn- 
dcmvourcd  to  ascertain  whether  the  liuid  which  asrond=  through  the 
central  vessels  of  the  succulent  annual  shoot  posseb>c.s  bumlar  power. 
For  this  purpose  he  removed  the  bark  between  two  circular  incisions 
round  several  annual  shoots  of  the  vine ;  and  having  taken  care  to 
pevoit  the  Iwmation  of  new  baifc  on  the  aurfece  of  the  allMiniiun* 
he,  after  a  day  or  two,  made  longitudinal  inciaions  through  the  dry 
and  lifeless  alburnum.  These  incisiona  commenced  a  little  above  and 
extended  a  littie  below  the  decorticated  spaces.  A  cellular  substance 
wa5  in  consequence  generated  throui^h  the  whole  lcn;^th  of  the  in- 
cision, and  a  perfect  vascular  bark  was  subscqvientlv  formed,  and 

appeared  to  execute  the  uthce  of  that  which  had  been  removed,  al- 
though placed  beneath  the  alburnum. 
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The  medulla  in  this  case  appeared  to  be  wholly  inurtive. 

Hv  rin  examinatton  of  buds  which  had  been  inserted  in  a  preceding 
fcummcr,  or  attaclied  by  grafting  in  the  sj^rinir.  it  appeared  that  ves- 
sels diverged  from  them  into  the  bnrk  ol  the  stock. 

It  seem^  therefore  probable,  tiiat  a  pulpous  urgaaizable  mass  Erst 
derives  its  matter  bom  the  bark  or  albumiim,  and  that  thi»  matter 
sttbaequently  forms  the  new  layer  of  bark ;  Ibr  iC  the  raseb  had  pro- 
ceeded as  radicles  (aooording  to  Darwin's  suppoeitkm,)  frtm  the 
inserted  buds  or  gnits.  such  vessel  woidd  be  different  from  the 
natural  vcsseU  of  the  stock  ;  neither  is  it  probable  that  vessels  could 
extend,  by  actual  addition  to  their  cxtTemthe«  in  the  course  of  h  few 
days,  from  the  leaves  to  the  r(K)ts.  Mr.  Knii^ht  is  coiisequeuLiy  in- 
clined to  l)elievu  that  the  matter  itself  which  composes  the  new  hark 
ncquires  an  organization  ot  vessels  calculated  to  carry  the  true  sup  ; 
but  whether,  in  the  ordinary  growth  of  trees,  this  matter  be  derived 
from  the  bark  or  the  aibumum.  or  from  both,  it  will  be  extremtily 
difficult  to  determine.  This»  however,  is  certain,  that  bark  in  many 
cases  exists  pievious  to  the  existence  of  aibumum  ;  but  there  seema 
to  be  no  case,  in  the  ordinary  growth  of  vegetables,  in  which  albur- 
num exists  previous  to  the  lonnatioin  of  bark* 

An  Investigation  of  the  general  Term  of  an  important  Series  in  the  in- 
verse Method  of  finite  Differences.  By  the  Rrv.  .John  Brinkley. 
D.D.  F.R.S.  and  Andrews  Professor  of  Aslronumy  m  thr  Univer- 
sity of  Dublin.  Communicated  by  the  Astronomer  Hotfai.  Head 
February  '2G.  1807.    [PAiV.  Trims,  1807,  p.  114.] 

Oa  Fairy -rings.    By  William  Hyde  WoUaston,  M,D.  Sec.  R.S. 
Read  March  12,  1807.    [Phii.  TVww.  1807.  p.  133. J 

In  this  paper  the  author  relates  briefly  some  observations  which 
he  fornierly  made  on  the  prosrressive  chancres  of  these  rinii>,  'wliich 
appear  to  iiim  to  lead  to  a  satisfactory  explanation  of  their  origm. 

In  the  first  place  he  observed,  that  some  species  of  fungi  were 
always  to  be  found  at  the  exterior  margin  of  the  dark  ring  of  grass 
if  examined  at  the  proper  season.  Hiis  position  of  the  liingi  led  him 
to  conjecture  tliat  ])rogressive  increase  from  a  central  jxjint  w<ls  the 
probable  mode  of  formation  of  the  ring ;  and  he  thought  it  likely 
that  the  soil  which  had  once  contributed  to  tlie  supixirt  <vf  funirj, 
mitrlit  be  so  exhausted  as  to  be  rendered  incapable  of  producing;  a 
second  crof).  The  defect  of  nutriment  on  one  side  would  occiuion 
the  new  roots  to  extend  Liiemselves  solely  in  tlie  opposite  direction, 
and  would  cause  the  circle  of  fungi  continually  to  proceed,  by  annual 
enlargement,  from  the  centre  outwards.  The  luxuriance  of  the  grass 
follows  as  a  natural  consequence,  as  the  soil  of  an  interior  drde  is 
enriched  by  the  decayed  roots  of  fbngi  of  the  succeeding  year's  growth. 
Such  a  progressive  enlargement,  he  remarks,  had  already  been  ob- 
sen-ed  by  Eh*.  Hutton  on  the  hill  of  Arthur's  Seat  near  Kdinbuigh; 
but  Dr.  Hutton  had  not  attended  to  the  production  of  fungi. 
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Dr.  Witherinc^,  on  the  contrary,  remarked  the  connexion  of  the 
rings  with  fungi,  but  had  not  noticed  their  progresstye  enlargement. 

Daring  the  ^wth  of  fnngi,  the  author  observes,  they  so  entirely 
abtoib  all  nutmnenl  from  the  soil  bencatli,  that  the  herfaege  »  often 
fer  a  while  destroyed,  and  a  ring  iqipean  haie  of  gnm,  auinraiuiuig 
the  dark  ring ;  but  after  the  fungi  have  ceased  to  afipear*  the  loU 
where  they  had  grown  becomea  daiher,  and  the  giaii  looa  yegetatea 
again  with  peculiar  vigour. 

For  the  }jurj)05<e  of  observing  the  process  of  various  circles,  he 
marked  them  by  incisions  for  tiiree  or  four  years  in  succession,  and 
found  Liicir  axmual  iiicreu^c  to  vary  from  eight  inches  to  as  much  as 
two  feet»  aecoiding  to  the  species  of  fungus  to  which  they  are  owing ; 
lor  he  haa  ohaemd  as  many  aa  ive  apeeiet  that  have  this  mode  of 
giowth ; — Agarkn  eaa^stru.  Ay.  mrctdm,  Ag,  preeirvt.  Ag.  Iir- 
mtf,  and  the  Lycoperdon  itmHm, 

'l^c  author  has  had  many  opportunitiea  of  remarking,  that  when 
two  circles  interfere  with  each  other'?  proj^e««,  they  do  not  cro«s 
each  other,  but  are  invariably  obliLerated  between  the  point?*  of  con- 
tact. I  he  exliau^tiun  occasioned  bv  each  obstructs  the  j>ru|^ress  of 
the  other,  axid  bulk  arc  btarveii  ;  a  tircumatance  which  he  coo&iders 
aa  a  strong  confiimation  of  hia  hypothesis. 

He  haa  fiuther  remarked,  in  one  instsnce,  that  difeent  species  of 
fungi  appear  to  require  the  same  nutriment ;  for,  in  a  case  of  inter- 
ferenoe  of  a  ctrde  of  mushnx)ms  with  another  (rf  puff-balls,  the  circles 
"Were,  as  in  other  cases,  both  obliterated  betN»'cen  the  points  of  union. 

With  the  hope  of  a«ccrt:ujiing  in  what  length  of  time  a  soil  might 
re<x>ver  the  power  of  j^rotlucing  a  Iresh  crop  of  funLn.  a  [ttoovo  was 
cut  along  the  diameter  of  a  mushroom- ring,  and  a  qaaiiuiy  of  the 
spawn  taken  from  its  circumference  was  inserted  along  it ;  but  the 
experiment  unfitrtnnately  hSkd  altogether*  and  the  author  had  no 
oppofftnnii^  of  lepeatmg  the  experiment. 

OktirwUiow  en  lAe  SirudMn  ^  Ike  Stomaekt  of  d^^ni  Ammaltt 

with  a  View  to  fincidtUt  tke  Process  of  converting  animal  aad  vege- 
table Substances  into  Chyle.  By  Everard  Home.  Mtq,  F,R,S, 
Read  April  30,  1807.    IPkii.  Tnmt.  1807.  p,  idd.j 

Hie  anthoor^a  observations  on  the  stomachs  of  the  porpoise  and  of 
mmlnating  animals,  eontained  in  two  former  communications,  led 
him  to  believe  that  the  fourth  stomach  of  ruminating  animals  is  sub- 
divided during  life,  in  a  greater  or  less  degree,  into  two  cavities.  In 
the  camel,  and  in  some  others,  tliis  division  is  i>ermanent.  in  the 
bullock,  sheep,  &c.  it  is  only  occasional.  This  arrnnirement  leads  to 
a  presumption,  that  in  the  fourtfi  ^^toniach  the  food  undei^goes  two 
changes,  the  one  preparatory  to  the  uiiier. 

With  a  view  to  investigate  the  subject,  Mr.  Home  describes  the 
internal  structure  of  a  series  of  stonwcfas,  which  he  observes  to  form 
princ^ial  links  in  the  gradation  from  the  most  perfectly  ruminating  to 
the  truly  carnivorous  aninuds. 
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For  ascertaining  correctly  the  form  of  any  stomach,  it  was  found 
that  it  should  nut  be  distcudcd  at  tlic  time  of  the  aiiimrU's  death; 
that  it  should  be  examined  as  early  may  be  after  death ;  ami  that 
its  form  is  best  ihown  by  gently  distending  it  with  air. 

For  the  purpofle  of  **»"**™^f  iti  inteniai  manbmie^  it  ihooU  be 
inferted  pfevimis  to  iniatioii;  by  which  iiieeiie»  tiie  ftUe  diet  oie 
geneiiUy  observable  in  that  membrane  wholly  diwypear,  as  they 
ariM  merely  from  its  want  of  contractility,  when  oompared  to  the 
more  elastic  nature  of  the  external  coats. 

The  stomachs  ot  which  Mr.  Home  has  given  descriptions,  accom- 
panied with  drawinc^  of  most  of  them,  are  those  of  the  turkey,  cod. 
hare  and  rabbit ;  beaver  and  doniiuuse  ;  the  water  rat,  common  ral. 
and  mouse ;  the  hone  and  ass ;  the  kanguroo ;  the  hog,  pecari,  and 
elephant;  the  nude;  the  atoet  and  aimaSllo;  together  wMlithoeeQC 
men  and  ol  doga.  The  eueumstancea  principally  noticed  in  these 
deaeriptiona  aie  the  extent  to  which  the  articular  lining  is  carried ; 
the  appearance  of  the  membrane  that  succeeds  its  termination ;  the 
situation  and  forms  of  anv  frland?  that  arc  observable  in  the  several 
parts  ot  cai'h  stomacii ;  and,  more  espcciaily,  a  contraction  which  in 
some  animals  forms  a  i  inaiiL  iit  divi-mu  uf  the  last  stomach  into  twu 
parts,  and  even  in  ulhcr^.  man.  where  no  such  division  ha^i  been, 
observed.  Mr.  Home  h  of  opinion,  that  a  similar,  though  partial, 
subdivision  takes  place  during  life  by  muscular  contraction,  as  soine 
traces  of  it  may  in  general  be  detected  afker  death,  if  the  stomach  be 
examined  early  and  under  favourable  circumstances. 

From  the  anatomical  structure  of  the  different  stomachs  described 
in  the  jircsent  and  two  preceding  papers*,  Mr,  Home  is  led  to  consider 
the  functions  belonginj^  to  the  sevend  parts  of  that  orcran. 

The  cuticular  lining  of  the  tirst,  second,  and  tliird  stomachs  of  ru- 
mmantfi  has  uccu^iuned  tliem  to  be  considered  as  mere  reservoirs ; 
but  ainoe  they  are  supplied  with  seeietions,  he  tidnka  tiiat,  like  tfaoae 
in  the  cropa  of  birds,  they  assist  in  softening  the  food  and  in  pre- 
venting fermentation.  It  appears  also,  from  Dr.  Stevens's  ezperi* 
ments,  that  even  these  have  somewhat  of  a  solvent  power. 

Mr.  Home  makes  a  remark  that  lie  thinks  deserving  of  notice,  re- 
s]>ecting  the  j)rej)aration  of  food  iu  the  tirst  cavity  ;  namely,  that  a 
certain  quantity  is  rdways  retained  there,  even  though  the  ""i'^ft' 
has  fasted  for  a  whole  week  previous  to  its  death. 

llie  digestive  process  of  ruminants  he  considers  as  very  similar  to 
what  takm  place  in  birds  witJi  gizzards,  who  swallow  tiie  Ibod  with- 
out mastication.  It  is  then  softened  in  the  crop;  after  which  the 
gizzard,  like  the  grinders  of  the  ruminant,  prepares  it  for  aoltttioQ 
and  converuon  into  chyle. 

This  c^cnenil  resemblance  haxang  led  him  to  a  more  minute  com- 
parison of  their  glandular  structure,  it  was  ohscn-rd.  that  at  the  en- 
trance inti  "Jic  <rlzzard  there  is  a  glandular  zone  that  secn-teH  the 
true  gastric  jtnce,  liavhig  the  power  of  dissolving  the  food,  i  his 
iution,  according  to  Mr.  Home,  is  the  i<econd  step  in  the  process  of 
digestion,  and  is  effected  in  ruminants  by  the  cardiac  portion  of  the 
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limith  wtomarh.   Tlie  glaiida,  from  which  this  fluid  is  secreted,  tit 

very  distinctly  seen  in  the  upper  portion  of  the  stomach  of  the  deer ; 
and  in  the  lower  f;K)rtion  arc  other  gland=5,  which  secrete  a  fluid*  tO 
OCMnpletc  the  process  of  disrestion  by  forming  chyle. 

In  tile  porpoise  aiid  wkale  tribe  the  two  jjrocesses  of  solution  and 
dijlification  are  (x>mpleteiy  separate,  aa  theie  can  be  no  doubt  of  the 
tedbdngdiMolfvdbeibn  it  animift  theth^  tinoetlift 
aptaang  leading  into  tlinfc  cavity  is  too  mall  to  adnit  aiiyliiing  but 
floida  to  pass,  and  the  analogy  bctwcoft  the  aeooodand  thnd  cmtiea 
ol  die  wfaale»  vith  the  two  portuna  of  the  fourth  of  ramnaati*  ia 
TCry  great. 

In  the  cod  there  are  only  two  cavities,  one  for  solution,  with  a 
Ftnictiire  that  bear?  a  strong  resemblance  to  that  of  the  .second  ca- 
vity of  the  porj>oiHe,  and  having  orifices  similar  to  those  in  riie  pli- 
cated jKirtioa  ol  the  htomach  of  the  deer.  Beyond  this  hrst  cavity  in 
the  codt  the  food  cannot  pass  till  it  is  broken  down ;  so  that  the 
anakgj  between  the  flab  and  the  porpoise  ia  yaj  atrong :  in  both 
one  aaid  the  other.  aohrtioD  ia  a  step  previona  to  the  fennation  of 
chjrle*  which  ia  peifonned  by  secretions  horn  glanda  of  a  diflferent 
structure,  and  applied  to  the  food  in  a  different  cavitj.  And  in  thia» 
the  bird,  the  fish,  nnci  the  whale  trifje,  all  a^ee. 

The  animals  most  nearly  idiied  to  tlic  ruminants  in  their  mode  of 
dierestion  are  those  which  occasionally  ruminate,  as  the  hare  ami  tlie 
rabbit ;  and  in  these  also  that  part  of  the  stomach  nearest  to  the 
oesophagus  is  never  emptied,  as  happens  in  perfect  ruminants. 

llie  next  Tuietj  in  bus  piooeM  oi  digestion  is  that  of  the  bea.yer 
and  donnonae,  in  both  of  which  there  ia  a  glandular  structure,  pecu- 
liar  in  quantity,  which  seems  to  correspond  with  the  aolTent  glands 
of  other  animals^  and  renders  it  probable  that  an  incieaaed  cecretion 
of  solvent  liquor  renders  rumination  unTle^e^<a^^ 

Next  to  these  follow  animals  with  a  cutieuhir  reservoir,  in  which 
the  food  marenites  hefc  rt  it  i>  submitted  to  the  process  of  di^jestion, 
ii»  in  the  water  rat,  tlie  commun  rat,  and  the  mouse.  In  the  first 
Uiere  is  a  permanent  division,  but  in  the  two  last  it  is  only  muscular. 

Th»  ft^?^wrh*  of  the  horae  and  aaa  are  alao  very  nearly  allied  to 
tiieK  ia  their  atnietnre,  and  nniat  be  coaaiderad  of  the  aame  land. 

lliat  of  the  kanguroo  is  peculiar,  having  pouches  at  its  cardiac  ex- 
tremity lined  with  a  gifn^niny  membrane,  lliis  atomach  is,  from  its 
unusual  length,  more  capable  of  subdivision  into  a  number  of  cavities 
by  muscular  contraction  ;  and  Mr.  Home  thinks  this  form  likely  to 
facilitate  regurgitation  for  the  purpose  ot  ruminating,  which  this 
animiJ  has  been  seen  to  ]>erform. 

'Ihe  other  stomachs  that  are  observed  to  have  pouches  at  their 
cardiac  eatremity  are  thoae  of  the  hog.  pecan,  hippopotomos,  and 
elephant  Hut  of  the  hog,  excepting  for  a  single  pouch  at  its  car- 
diac eztremitf,  would  very  moch  leaemble  those  of  &e  horse  or  rat. 

Hie  stomachs  that  come  next  under  consideration  ate  those  adapted 
to  digest  animal  food.  In  these  there  is  little  difference  observable  in 
the  cardiac  portion  (beouisc  animal  subetances  are  easily  dissolved); 
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but  the  principal  difference  observable  ii»  at  the  pylorus,  becauae, 
Mr.  Home  conoehra.  wmie  animal  aabatmiflci,  dter  aolntioii,  ane  lem 
readily  cliangped  into  chyle  than  othen. 

In  the  mo»t  perfectly  camivoniua  animab,  the  internal  membrane 
is  extremely  unifonn  in  iti  appeamnce :  hut  even  in  these  a  dmnan 
or  capability  of  it  by  muscular  contraction  is  ob«cnal)le. 

The  t^^^t  instance  in  which  Mr.  Home  remiirked  this  diWsion  m 
tin  human  i'tomiich.  Nvn^  in  :i  woman  wlio  wa-s  burnt  to  deatli.  atter 
having  been  unable  to  Uikt  luucii  liourii^hment  for  several  days  before, 
iiut  since  that  time,  as  he  has  taken  frequent  op|xirtunities  of  ex> 
amininfir  ^  human  itomaeh  recently  after  death,  he  finda  that  thia 
contraction  may  generally  be  met  vtth  in  a  greater  or  lev  degree ; 
but  when  a  body  it  examined  aa  much  as  twenty-four  hours  after 
death,  this  ap{>earance  is  rarely  to  be  met  with  ;  which  aocounta  for 
its  not  baring  been  before  particularly  noticed. 

'Hie  series  of  'Stomachs  arnmrrcd  nrmrdinir  to  their  stnicturc,  which 
has  l)ocn  |^ven.  uicludrs  the  pnncipai  cuiiaritics  tiiat  appear  to 
Mr.  Home  cajmbie  of  intiucnfinL'  the  pmress  of  dierestion  :  it  i^^. 
however,  couiritiercii  only  at  a  tirsL  iinpcrfeci  attempt,  which  he  hupcs 
that  other  inquirers  will  render  more  complete. 

Experiment*  fur  investigaiin^  the  Came  of  the  colowred  comcemtrie 
Rings,  disewered  by  Sir  leanc  Newton,  between  /ro  Objert-glmatef 
Imdnpum  ime  mutther.  By  William  Her»chel,  LL,D,  F,R,8,  Read 
Febnmry  5.  1807.    [PkiL  Thau.  1807.  p.  180.] 

riie  account,  ^ivea  by  Sir  Isaac  Newton,  of  thc*e  coloured  Jircs. 
appeared  to  Dr.  Herschcl  highly  interesting,  but  he  WiH)  nut  sati>hcd 
with  the  explanation  of  them.  Sir  Isaac  Newton  accounts  for  the 
production  of  the  rings,  by  ascribing  to  the  raya  uf  light  certain  fits 
of  easy  transmission  and  alternate  reHection :  but  this  hypothesis 
seemed  not  Ciu^ily  to  ))e  reconciled  with  the  minuteness  and  extreme 
%*elocity  ot  the  particles  of  linbt. 

With  the  view  of  inquirini?  further  into  the  cnui*€  of  tJiese  pheno- 
mena. Dr.  Herst'hel.  long  ^ince  as  the  year  1792,  lK>rrowcd  i»f  this 
Society  the  two  i»bject-glasses  of  Huygens,  uueuf  122,  and  liie  other 
of  1 70  feet  focal  length.  Notwithstanding  \-arious  interruptions,  the 
series  of  experiments,  made  in  the  course  of  this  time,  has  been  car- 
ried to  a  considerable  extent;  and  Dr.  Herwhel  thinks  the  conclu* 
i'ions  that  may  be  drawn  from  them,  sufficiently  well  supported  to 
point  out  several  modifications  of  light  that  have  been  totally  over- 
looked, and  others  that  have  not  been  proi)erly  discriminated. 

The  aim  of  the  present  }»aper  is  to  arrange  the  various  modifica- 
tions of  liL'-lit  in  a  clear  and  pers^picuous  order  ;  but  I)r  lii  rschel  re- 
^erve^  his  iiiiinent.'^  upon  the  cause  of  the  formation  of  concentric 
nn^^.  tor  a  &ubbec|uciit  communication. 

The  first  section  describes  diti'ereut  metiuKls  ol  making  one  ect  of 
concentric  rings  visible.  Tlic  fti^t  metbtid  ctiiisivted  in  |4aring  a 
double  convex  lens,  of  26  iuc1k>  focus,  U|K>(ia  |  iiceol  glafes,  of  which 
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the  upper  inrfiuse  ivu  plain  and  poliihed,  but  the  under  iniiaoe  cither 

plain,  concave,  or  convex,  lliese  were  placed  before  a  window,  in 
such  a  position  that  the  light  fell  upon  the  iens  at  about  30'^  from 
the  perpendicular,  and  waa  received  bj  the  eye,  at  an  equal  eleva- 
tioOt  on  the  opposite  side. 

Instead  of  the  snriace  of  glass,  a  metallic  surface  was  next  substi- 
tuted ;  and  the  seme  lens  placed  upon  it.  gave  the  ieme  appeanuee 
ol  sindlar  coaceutric  rings. 

Moreover*  it  is  not  necessary  that  the  rarf^e  of  the  under  rab- 
stance  should  be  plain.  It  may  be  either  concave  or  convex ;  so  aJao 
mav  the  upper  surface,  in  contact,  be  either  convex  or  concave,  pro- 
vided that  when  a  concave  surface  is  ajiplied  to  another  tiiat  is  con- 
vex, the  radius  of  concavity  be  greater  than  that  of  the  convexity  to 
which  it  IS  applied. 

The  second  section  treats  of  seeing  the  same  rings  by  transnussion, 
whieli,  of  eourw,  admits  the  same  variety  in  the  fcnins  of  the  surfiiees 
in  contact,  but  will  not  allow  either  of  them  to  be  metallic. 

The  third  section  distinguishes  the  several  images,  of  any  object, 
that  are  reflected  from  the  different  surfaces  of  several  plates  of  crlass, 
laid  one  upon  another,  on  account  of  the  u^e  that  may  be  made  of 
these  imiige^,  in  a^sir^tino^  to  discern  the  comphcated  phenomena  pro- 
duced in  ijuccecdini^  -sections. 

In  lilt:  iuurth  &ccliuu  a  ;:»ccuucl  series  of  rings  is  produced,  hy  placmg 
the  lens  i^n  a  fMcoe  ctf  looking-glass,  which  occasions  the  primary 
set  to  be  seen  a  second  time  by  rdlection.  But  as  this  is  less  bright, 
the  primaiy  set  must  fin>t  be  obscured,  by  bringing  the  second  re- 
flected image  of  a  pen-knife,  or  other  pointed  body,  over  it.  In  this 
case  tliLTc  are  three  iranp^^s  of  the  pen-knife.  'Die  second  oljscures 
tiie  primary  set  of  rings ;  the  third  shows  them  to  the  greatest  ad- 
%'antage. 

Tlie  same  varieties  of  contact  which  were  found  to  make  one  set 
of  rings,  may,  of  course,  be  applied  to  make  a  secouUary  set,  if  tliere 
be  a  reflection  beneath  sufficiently  bright  to  render  it  visible. 

The  fifth  section  treats  of  three  sets  of  ring«,  produced  by  increas* 
ing  the  number  of  reflecting  surfaces,  as  when  a  slip  of  glass  is  iu- 
ter]XMKd  between  the  lens  and  the  looking-glass  of  a  fonner  experi- 
ment, or  when  tlie  lens,  laid  upon  two  slips  of  glass,  is  placed  on  a 
plain  metaliir  refit  ctor. 

'Hie  sixth  Jrection  pursue*  the  same  complicated  appeiu'aucc,  ;u-  hir 
us  four  sets*  of  rings,  and  shows  how  they  may  be  discerned,  by 
means  of  the  reflected  images  of  the  pen-knife. 

In  the  seventh  sectioii  ti^  size  of  rings  is  considered,  to  far  as  it 
depends  on  the  currature  of  the  surfaces ;  but  Sir  Isaac  Newton 
liaving  already  treated  this  part  of  the  subject  at  large.  Dr.  Herschel 
does  not  think  it  necessary  to  enter  further  into  it. 

fn  the  t  if^hth  section,  tiie  species  of  contact  rcijuisitc  for  exhibitiiic: 
the  rini^  is  mentioaeil,  tne  size  of  them  bcin^;  cuusidcrahly  artcrtcd 
hv  pre--iire.  They  i;rovv  larger  when  the  two  'urtuco  lliat  form 
^hein  arc  prcifecd  closer  together,  and  dimini::ii  m  pp»p*»ru<«ii  as  the 
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))reMiirc  is  removed.  The  smallest  ring  of  a  set  may  thus  be  in- 
creased to  double  or  triple  iU  I'onner  diameter.  But  to  produce  that 
which  may  properly  be  called  contact,  mere  preasure  is  not  wuflllriwit; 
and  it  will  m  naeemry  to  giv%  a  little  mlioB  litmUy  b—JtwiJi 
Mid  forwudiy  cooon^ptiiiied  witii  modmte  pfovm* 

llie  number  of  the  ringi,  ntddi  ney  be  seen  at  once,  ^raries  from 
eight  or  ten  to  as  many  as  twenty,  eoeoidiiigly  «■  the  U|^t  is  kai 
nr  more  fnvournblr.  A?^  the  size  of  the  rings  is  Bdtcred,  so  the  colours 
of  them  are  iinu  h  aircrt('{l  ]>y  prcs^iire.  When  a  convex  ?»iiri'acf.  of 
fifteen  feet  nidiUM,  iaul  ui)on  a  jilam  suii'ace,  if  the  colour  which 
first  appears  be  red,  a  mtuleratc  pressiure  will  convert  it  into  a  ring 
of  red,  with  a  green  centre  ;  and  in  the  same  manner,  by  incr^kse  of 

preasuie,  the  green  will  give  plaee  tn  led ;  eadeo  iltenwfeelj  for  wk 
or  seven  times,  till  it  hit,  in  ebeohite  oontMt.  the  cenm  nrnmre 
blaek,  sunounded  hy  white, 
'llic  twelfth  leetion  describes  the  succemive  devdopmenk  of  ell  the 

prismatic  coloun.  by  using  lenses  of  greater  radii.  For  tfamigh  a 
i>raall  lenp,  of  two  inches,  ahows  nothinc^  hut  black  and  white  in 
the  series  of  rin^  that  surround  the  (  uiitre  of  absolute  contact, 
with  H  Inis  of  four  inches  a  luxat  red  colour  begins  to  nj'j^ear  in  the 
oulmu^d  ruigs;  and  this  redness  will  be  more  manifest  with  radu  of 
five,  six,  ai^  eeven  inches  i  but  the  rings  will  not  assume  a  green 
colour  till  a  lem  ia  vied  of  sixteen,  dghteen,  or  twenty  inchce:  hot 
it  must  be  observed,  that  this  end  other  ooionii  appear  aooneitwhen 
the  K  n4  is  not  kept  in  toch  contact  ae  to  give  a  black  centre* 

With  a  lens  of  twenty-six  inches,  violet,  indigo,  or  blue,  may  first 
he  <l!srrni(v1  nt  the  rrntre.  With  one  of  thirty-four,  the  white  sur- 
riiuiu i  1 1 1 1  the  black  iiu  iuK  s  to  yellow;  with  forty-two  or  furty-t  iirht, 
yelloNS' r»/iy*  beeomc  visible ;  with  fifty-nine,  blue  ring^^  ivre  plainly 
visible  ;  with  ten  feet,  orange  may  be  distinguished  from  yellow,  uud 
indigo  from  blue ;  with  fourteen  feet,  violet  becomes  virible. 

When  the  Huygenien  lem.  of  193  feet,  is  well  settled,  the  ccntml 
spot,  which  in  smell  lenses  eppeered  bleek,  ie  diluted,  end  drawn  out 
into  violet,  indigo,  and  blue,  eunoimded  with  an  admixture  of  green ; 
while  the  white  ring  that  swnranded  the  black  spot  is  also  subdi- 
vided, and  blending  with  the  groen  edge*  enmnnds  it  with  yelknr* 

oraiif^e,  nnd  red. 

The  order  of  the  colours,  whether  the  rings  are  seen  by  re- 
flection or  trmusmii<«ion.  is  such,  that  tlic  moat  refrangible  of  each 
ring  are  toward  the  centre ;  but  the  black  of  one  set  corresponds  in 
|iosttion  to  the  white  of  tiie  other,  end  tiie  ted  to  tiie  green,  so  Ihet 
the  dimensions  of  rings,  of  tiie  seme  colour,  in  eoch  eie  not  alilcCk 

Hence  a  eudden  change  of  colours  may  he  produced,  in  each 
set,  by  intercepting  that  light  by  which  they  were  before  seen,  and 
occasioning  them  to  be  seen  by  the  opposite ;  and  this  altentioa  of 
colour  is  aeeompfinicd  witli  an  immediate  change  of  size. 

In  several  of  the  buccccdin!:'-  .sections  Dr.  Herschcl  explarni«,  l>y  re- 
ference to  fibres,  the  courses  uf  the  rays  hy  whirh  each  nf»|>earaiKe  is 
hceii,  and  rclers  them  each  to  the  surface  from  wlucli  they  are  reflected. 
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He  aext  examines  which  are  the  reflecting  aorfMCt,  by  mraiw  of 
certain  Bcratchea,  aiid  other  defects. 

la  the  25th  and  '2(>th  hection  he  tinds,  by  means  of  similar  defects, 
that  the  surfaces  in  contact  are  alone  concerned  in  the  formation  of 
rings  I  and  in  the  24th  and  28th  section  he  discovers,  by  various  ir- 
regular vuUot»  whieb  lie  employs,  ai  lit  and  4tb  snilaen  of  twa 
^anea  incontaet»  tliat  tfaae  are  not  eonoened  in  the  prodoctiaa  of 
ringi*  And  in  the  27th  section  he  obeervei,  thai  the  cokHir  of  the 
nnder  i^aes  does  not  affect  the  piimaiy  eet  oif  ringp. 

The  results  of  the  foregoing  experiments  are, — 

I.  That  only  two  of  the  sur&ces  are  essential  to  the  fonnataon  of 

concentric  nnt^. 

II.  That  these  two  must  be  of  a  certain  regular  construction,  so  aa 
to  form  a  ctntral  contact. 

IIL  That  rays,  firam  one  tide  or  tbe  other,  oMiafc  mw  tinoagfa  one 
of  tlie  smfiicea  at  or  near  the  point  of  contact  to  me  other  anrbce, 
and  be  reflected  from  it. 

And  IV.  That  in  all  these  cases  a  set  of  rings  will  be  lioeined,haT« 
ing  their  common  centre  in  the  point  of  contact. 

The  cause  of  these  phenomena,  Dr.  Her«chel  say?,  must  be 
cither  in  the  n;itiire  of  the  rays  themselves,  or  m  tiie  surhiccs  ;  and 
if  it  c  nil  be  >-hown  that  the  disposition  to  fits  of  casv  tr;insiiii?-vion  and 
reflection  doe^  not  exist,  a  proposiliuu  of  uccouiiUng  fur  them  by 
modtfieations  occasioned  by  the  surfiKCs,  he  thinks,  w^  find  a  ready 
adtnittanoe. 

In  section  90,  he  ahowe  that  the  wofd  tranamisnon  wiU  not  apply 
to  the  case  where  rings  are  produced  by  placing  a  lens  upon  a  me- 
tallic surface,  and  wishes  to  substitute  the  word  absorption. 

In  section  31,  Dr.  Herschel  contends  that  a  plate  of  air,  of  the 
thiune^^ti  which  is*  sup])osed  sufficient,  v.' ill  not  give  coloured  rings, 
because  in  a  case  of  circumferential  contact,  where  a  concave  surface 
wa^  applied  to  one  tliat  was  convex,  uf  very  ixitie  larger  radius,  he 
could  not  perceive  any  appearance  of  odour. 

In  section  32,  he  pbcea  a  piece  of  plain  glass,  four  tenths  ol  an 
inch  iqoaref  on  a  coaeanre  glass  mirror  of  10  feet  focus^  hot  eoahl 
observe  no  rings  or  colours. 

In  section  33.  he  doea  not  find  that  a  secondary  set  of  colotm. 
produced  in  the  usual  way,  is  altered  by  being  seen  through  a  wedge 
of  air,  occasioned  by  the  inteipoeition  of  card  between  the  edges  uf 
two  slii)s  of  glass. 

And  hnaUy,  in  section  34,  Dr.  Herschel  could  discern  no  colours 
when  two  slips  of  plain  glass,  two  inches  long,  were  in  contact  at 
one  ezticmity,  and  distant  only  Wcnrth  of  an  indi  at  theur  other  ex- 
tremities; altfaongfa  in  the  first  hak-ineh  from  thdr  Gontaetp  theae* 
vend  distanoea  which  Sir  Isaac  Newton  conadeiB  aa  capable  of  pro- 
ducing ten  successions  of  colours,  must  have  occurred. 

Dr.  Herschel  therefore  infers,  that  the  rays  of  light  have  no  dis- 
{KKsition  to  be  alternately  reflected  and  transmitted  at  certain  intervals 
of  space ;  but  the  examination  of  the  various  modihcatiuiis  that  light 
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receives  by  its  a(>proach  to,  entrance  into,  or  pa&sage  by  lii^ereDily 
ili»pu8c-Li  Mirfacea,  he  reserves  for  a  second  part  of  this  paper,  to  be 

On  the  Bamomy  of  Ben,  Im  a  Letter  /rem  Thooitt  Andrew  KnUt, 
See.  F,R.8.  te  tke  Ri^ktHoaemreMeSirJoee^  Budts,  Bert.  £b. 
P.R.8.   Reed  May  14, 1807.   [Pkil.  Thnw.  1807.  p.  384.] 

During  the  progress  of  the  varioua  experiments  on  vegelalion.  uf 
which  Mr.  Knight  has  communicated  accounts  to  the  Society,  lie 
has  had  opportunities  of  paying  considerable  attention  to  the  economy 
of  bees,  and  baa  obterved  nuuiy  intereatii^  dnmettmeee,  tbel  ap- 
pear  to  have  been  omlobked  by  fonncr  wntoa. 

A  general  opinion  prevails  that  every  hive  remains  at  all  times 
uneonneeled  with  otber  eolonies  in  the  neighbourhood,  and  that 
ptrangt^rs  nrv  always  considered  a*'  enemies.  Mr.  Knight,  on  the 
contrary,  hs!i3  in  sevcnil  iniitnnccs  witnessed  a  friendly  intercourse  to 
take  plai^  between  different  colonies,  and  he  ima|]^iDes  it  to  be  pro- 
ductive  of  important  consequences  in  their  politicai  economy. 

Having  observed  several  bees  flying  one  evening  at  a  later  hour 
tiian  they  nauaUy  work,  he  endeaioiirad  to  diaoofer  how  tiiey  were 
employed,  and  he  found  them  to  be  patting  in  a  direct  line  from  one 
of  his  own  hives  to  that  of  a  cottager,  about  100  yards  diatant.  There 
was  a  coniiderahle  d^ree  of  buatle  and  agitation  in  each  of  these 
hives ;  every  bee  as  it  arrived  seemed  to  be  stopped  and  questioned 
nt  the  mouth  of  each  liive,  but  there  wfi«  no  appearance  of  hoj^tilitv 
or  rcaistanoe.  This  kind  of  intercourse  continued,  in  a  greater  or 
less  dct^ee,  during  tlie  eight  foliowuig  day.",  iinci  appeared  to  be  ami- 
cable for  tlie  whole  of  that  time.  But  on  the  10th  their  friend;&hip 
terminated  in  a  qtianrd,  and  they  fought  denpeiately . 

Mr.  Knigbt  haa  liad  other  opportnnitiee  of  obaeinng  a  unihir  in- 
terooune  with  the  same  result ;  but  he  has  reaaoii  to  think  that  it 
not  unfreqnently  teiminatea  in  a  junetioii  of  the  two  awatma;  and 
he  remembers  to  have  observed,  many  years  ago,  circumstances  per- 
fectly similar  in  one  hive  followed  by  dej^crtion  of  the  labourino;^  bees, 
who  left  the  tirones  idonc  la  possession  of  the  hive,  but  witlunit  any- 
tiiiiii;  to  live  upon.  He  further  think?,  thjit  when  a  junction  is  de- 
ternuiitd  upon,  liicy  remove  iimuedxately,  and  return  only  duruig  the 
day  for  the  purpose  of  canrying  off  the  honey. 

Mr.  Knight  has  also  remarked  the  manner  in  which  oolonica  of 
bees*  propoaing  to  emigrate,  fix  upon  their  foture  habitation.  He 
has  frequently  noticed  an  examination  of  certain  hoUow  trees  to  take 
place  for  many  days  together  by  detachments  of  bees,  from  twenty 
to  fifty  in  number.  This  examination  wa?  not  confined  to  the  mere 
cavit}',  but  extended  to  the  external  parts  of  tiie  tree  above :  an  if 
they  were  apprehensive  of  injury  from  molptiire  by  any  perforation. 

'I'hcir  beouts  must  upparenliy  have  some  means  of  communicating 
information  of  their  success,  without  which  it  cannot  be  ^uppo^ed 
that  others  wouki  acddentally  meet  at  a  mile  distance  from  their 
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hive.  The  ^euch  w,  in  general,  continued  for  about  a  fortnigiit  pre- 

viowi  tu  tliL'lr  removal. 

Mr.  Kiiii^-ht  has  obt«erved,  that  in  this  case  also  colonies  will  some - 
tiriKi?  unite;  tor  he  has  seen,  in  two  instances,  a  swarm  received  into 
a  cavity,  of  ixicli  another  swanu  liad  previous  jJOJ^sei^sion.  without 
opposition.  He  infers,  therelore.  that  some  preceding  uitercour^e 
must  have  taken  phuse  between  the  two  swnims.  although  anything 
like  an  agreement  between  them  be  eeaiGely  coneistent  witii  the 
limito  geaeially  suppoied  to  be  set  to  the  instincttTe  powers  of  the 
brute  cfeatkm. 

When  a  youne:  swarm  issues  from  the  parent  hive,  they  generally 
goon  settle  on  «ome  neiirhhourinir  bush  or  tree,  wholly  unprotected 
from  rain  or  cold;  and  thfir  o])ject  ai)parently  i.^  int  rely  to  collect 
their  number?  previous  to  removal  to  the  place  they  have  tixed  upon 
for  their  fiiture  residence.  Their  readiness  to  accept  a  hive  as  a  sub- 
alitute,  may  appear  to  militate  against  any  supposed  predetermina- 
tkm ;  but  Mr.  Knight  is  disposed  to  consder  this  as  an  hereditary 
habit  produced  by  domestication,  and  confiimed  in  the  breed  by  the 
uniform  pmrtice  of  many  succeeding  generstioiis  as  a  secondary  in- 
stinct. Accordingly,  the  original  native  propensity  to  migrate,  re- 
mains more  strong  in  some  families  of  bees  than  m  others. 

Similar  hereditary  proijeuisities  are  observable  in  the  oftspnng  ot 
many  otiier  domesticated  animals,  lo  the  dog,  more  especially,  ap- 
pear the  passions  and  propensities  of  its  parent.  A  young  spaniel, 
brought  up  with  teniers,  showed  no  marics  of  emotion  at  the  smell 
of  a  polecat,  which  instantly  irritated  the  young  terriers ;  but  it  pur* 
sued  a  woodcock  witli  clamour  and  exultation  at  first  sight ;  and  the 
young  pointer  stands  trembling  with  anxiety,  with  his  eyes  fixed  and 
his  muscles  ngid,  the  very  first  time  that  he  is  conducted  into  the 
midst  of  a  covey  of  partridges. 

These  peculiarities  of  character  can  be  considered  as  nothing  but 
hereditary  propenisities  or  acquired  instincL: ;  aiid  are  modificatioui», 

capable  of  endlets  variatioii,  in  adapting  animals  to  dilierent  coun- 
tries and  different  states  of  domesticatioD. 

Mr.  Knight* s  further  observations  relate  to  the  bee-bread  and  the 
bees'  wax.  Respecting  the  former,  he  agrees  fully  with  Mr.  Hunter, 
that  the  substance  generally  collected  on  the  thighs  of  bees  is  the 
farina  of  plants  for  fcedino:  their  young  ;  but  he  obser-c?  that  they 
occasionally  carry'  other  substancci^.  and  for  other  purposes,  in  the 
same  manner.  With  regard  to  the  wax,  he  is  not  of  Mr.  Hunter's 
opinion,  that  it  is  a  secretion  exuding  iirom  between  the  scales  of 
the  abdomen,  but  thinks  that  it  is  of  vegetable  origin,  collected  by 
the  bees,  and  deposited  between  the  scales  for  focility  of  conveyance* 
and  for  giring  the  requisite  temperature  for  being  moulded  into 
combs* 


Digitized  by  Google 


«70 


OUavtttumit  and  Mcasurnnpnit     Ikp  Pinnrt  V,  .<{a,  BfJohn  Jerome 
Schroeter,  Ucad  May  2».  1S07.  [i'At/.2>«M.ia07.|>.245.] 

The  ol>serv  iiUuiis  containud  in  Mr.  Schroetcr's  commumcaUon, 
comprue  tfaote  of  Dr.  Olben.  made  at  Bremen,  from  the  29tli  of 
March  t(i  the  6tli  of  May,  and  thoae  of  Mr.  Betael  aft  liKfnlhal, 
lirom  the  latof  April  tothe  1  Ith  of  May;  from  whidi  it  appeaia that 

this  planet,  now  called  Vesta,  became  etettonary  between  the  8th 
and  11th  of  May,  and  is  now  pror^sslve. 

Mr.  Schroctcr  cndcnvonrcd  al-n  to  n'^rrrtnin  her  mac:nitude  :  with 
mnrriiifyini]^  powers  of  150  and  ."500  applied  to  a  15-feet  reflector  she 
?siH*ined  equal  to  a  stnr  of  the  (ith  macniittide,  but  without  nny  ap- 
pcamnce  of  a  disc.  Mr.  Schroeter.  tuid  iiiis  assistant,  both  saw  the 
planet  at  that  time  with  the  naked  eye. 

Aa  they  had  loiraaiy  obaerted  Cerea,  FaDaa,  and  Juno,  with  m 
13-ieet  reflector,  and  with  eye-masses  magnifying  186  and  288  times, 
they  now  examined  Vesta  with  the  same  telescope  and  the  same 
powers,  and  found  her  appearance  to  be  exactly  the  same,  her  appa- 
rent diameter  not  exceeding  iVoVths  of  a  second,  which  Mr.  Schroeter 
snys  is  only  one  half  the  apparent  diameter  of  the  4th  satellite  of 
Saturn.  Mr.  Schroeter  considers  the  intensity  and  unsteadiiieas  of 
its  Hg-ht,  to2:etlier  with  it?  extraordinary  pmalliKSi;.  as  very  remark- 
able for  a  body  wliicU,  according  to  the  calculations  of  Dr.  Gauss,  is 
in  the  ssme  regioa  between  Mui  and  Jointer,  in  which  the  three 
otiier  latdy  discovered  planets  peifonn  tlwir  reroltttiotts  round  the 
sun. 

wf  new  EmUometer,  aceompmdei  with  Expermcntt,  eheidatmff  itwAp' 

plication.  By  William  Ha-^^ledine  IVpys,  Esq.  Cmn/nunicaff^  by 
Charles  Hatchett,  Esq.  E.RJi.  licad  June  4, 18U7.  IPJUl.  IroM. 
1807, />.  247.] 

After  some  preliminaiy  observatkos  upon  the  important  part  that 
atmospheric  air  peribrms  in  numerous  processes  of  natore  and  art, 
and  upon  the  variety  of  other  gaseous  bodies  now  known,  Mr.  Pep}'^ 
tracei  ciursorily  the  progress  of  eudlometry  from  Hales,  who  first  ob- 

»en*ed  a  contrartion  upon  thr  nrMn'wtnvv  of  ntmospheric  air  with  an 
air  that  hv  had  obtained  from  spirit  of  mtrc  and  pyrites.  'Jlie  cause 
of  this  contraction,  and  tlie  nature  of  the  nitrous  gas  that  occiu*!oned 
it,  were  more  distiiictiy  discovered  by  Dr.  Priestley,  who  also  pointed 
out  the  use  to  which  it  might  be  applied  for  ascertaining  the  purity 
of  air;  and  he  employed  far  that  purpose  a  graduated  tube,  which 
he  denominated  an  eudiometer. 

Fhoqihoras,  and  the  liquid  sulphurets,  were  afterwards  anbstitnted 
ibr  nitrous  gas ;  but  these  being  found  tardy  in  their  operation,  or  if 
accelerated  by  heat  fallacious  in  their  result?,  Afr.  Pn^'y  propo?ed  the 
solution':  fif  «ii!phat(',  or  muriate  of  iron  im])re!]:n;iti'd  with  nitrous  f^ai», 
?«tfiri(  utly  ^-uddcn  in  their  actK>n,  mui  more  uuilurmiy  Ixee  from 
cuuUimumtion  by  other  gases. 
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Much,  however,  in  Mr.  Pepys's  estimation,  remained  to  be  done  in 

tiie  mechanical  part  of  the  apparatus,  and  in  the  course  of  varioua 
experiments  on  thp«e  suhjcrt-s.  that  it  mi^-ht  be  rendered  more  com- 
modious in  it«^  aji[)lication,  and  capable  ol  giving  correct  results  with 
the  utmost  muiutcness. 

The  instruments  which  iie  proposes  consist  of  two  tubus,  one  larger 
«nd  one  smaller,  i^ith  a  botde  of  elaatic  gam  to  each,  and  a  glass  cy- 
linder, or  eiatem,  of  the  same  length  aa  the  tabes.  The  larger  of  the 
tubes,  containing  one  cubic  inch,  is  the  principal  measure,  and  is  di* 
▼ided  into  hundredths :  the  smaller  ia  intended  to  measure  fractional 
parts :  and  in  this  each  of  the  former  diviMia  is  divided  into  ten 
part5,  or  tliou«andths  of  the  cubic  inch. 

One  ot  the  bottles  of  clastic  ^um  has  attached  to  it  a  tube,  which 
serves  as  a  pirtorated  sto])]!!  r  to  the  larrrfr  meiisurc,  throue^h  wliich 
any  liquid  to  be  applied  tu  the  gas  under  examination  may  be  lur- 
cibly  injected.  When  the  full  contraction  has  taken  place,  the  men* 
tore  is  immersed  m  the  cistem,  filled  with  mercury  or  with  water, 
according  to  circumatsnces,  and  the  contraction  noted.  But  if  the 
mahen  ia  found  not  to  correspond  with  a  division  of  the  principal 
measure,  the  smaller  tube,  which  slides  throut^h  a  cork  in  the  bottom 
of  the  cistern,  is  to  be  pn«<!cd  uyi  till  it?  extremity  (which  is  open) 
reaches  the  c:us  contained,  and  the  Iractionai  part  is  then  withdrawn 
by  means  of  its  elastic  bottle,  and  measured  with  the  greatest  pre- 
ci^on. 

Mr.  Pepys  next  proceeds  to  an  account  of  vaiions  gases,  of  which 
he  tried  the  purity  by  means  of  Ihia  apparatus,  as  nitrous  gas,  con- 
taining t4*it^  of  impurity,  oxygen  gas  t^tt  ;  atmospheric  air.  of  which 
were  absorbed ;  carbonic  gas,  which  left  i4v*and  sulphuretted 

hydrogen  tAit  of  iiTi])urit}'. 

In  the  analysis  of  compmitul  ^m'^cs  also,  he  imap^inc^  it  will  be  found 
peculiarly  useful.  He  r< '  (  inuifiuls  using:  the  solution^  lint,  which 
facilitates  chemical  uuiou,  ljut  prevents  tlic  absorption  ot  carbonic 
and  other  gases  by  the  mere  water  of  solution,  which  might  other- 
wise take  pJaoe. 

In  order  to  avoid  the  expansion  that  would  be  occasioned  by 

handling  the  measure,  Mr.  Pepys  employs  a  p:ur  of  forceps,  having 
circular  extremities  lined  with  clotli,  for  p^^piii^  the  tube. 

'iTie  eliistic  j^im,  he  observes,  is  little  artrd  upon  1>v  chemical 
nnpcnts,  that  a  great  variety  of  them  may  be  employed,  and  may  with 
facility  be  used  at  any  temperature. 

Obsen'ntion.'i  on  the  h'ature  of  the  new  celestial  Body  discovered  Ay 
Dr.  Uibers,  a/td  o/  the  Comti  tvhtch  wa,<  eujjecitfd  to  appear  last 
Jtumary  tn  U»  rttwm  from  the  Sum,    By  William  Hcrschel.  LhJ)* 
Read  June  4,  1807.    [PhiL  Tratu.  1807,  p.  260.] 

It  was  on  the  'J4th  of  April  that  Dr.  Hcr"*clicl  finst  saw  the  new 
planet  Wsta ;  but  though  lie  saw  licr  again  on  the  'ioth,  he  could 
not  determine  which  of  several  ^tars  he  noted  was  the  phmct,  for 
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"want  of  sufficient  motion  at  that  time.  Hr  cxiimined  iier  at  that  time 
with  ft  power  of  460,  but  could  not  distin^i^uish  anything  in  iier  ap- 
peariuice  different  from  surrounding  stars  of  equal  brightness. 

On  the  31  St  of  May,  when  he  had  learned  her  position  more  pre- 
ciedy  iiom  the  Astronomer  Royal,  he  observed  hier  egain  with  the 
aeine  power,  hot  oooU  diaeem  no  appeanmee  of  a  phuMttry  diac. 

On  the  23nd  he  peroeived  her  to  have  moved  since  the  preceding 
evening,  and  now  examined  her  with  increased  powers  of  460.  577. 
and  636,  but  could  Hnd  no  difference  between  the  planet  and  a  fixed 
star,  the  463rd  of  Body's  C';itcilupuc. 

Since  Vesta  thus  be;ir,^  to  be  examined  by  high  magnifying  powers 
without  a])pareDt  enlaigtineut  of  her  disc,  which  is  the  teiit  by  which 
Dr.  Henchel  formerly  determined  the  apparent  discs  of  Ceres,  Pal- 
las,  and  Juno,  to  be  iqpnrious,  he  oonaiderB  her  as  belonging  to  that 
fonneily  unknown  species  of  cdestial  bodies  which  he  has  termed 
asteroids. 

May  24th. — Dr.  Herschel  compared  Vesta  with  the  Gregorian 
planet,  nnd  found  that  witli  a  power  of  r>77  her  Hpjnirpnt  disc  was 
about  one  ninth  or  one  tenth  ;is  lnr<^e  ;  and  witli  JO-kct  redector, 
of  1 8|  inches  aperture,  she  had  oo  burrounding  aCmofiphere  or  nebu- 
losity. 

Dt.  HerM^'s  observations  on  tiie  eomel,  whidi  fellow,  were  con- 
fined to  three  days,  January  27,  January  31,  and  Febmaiy  1.  It  was 
near  the  electrometer  of  the  constellation,  called  by  Bode  Mackmt 
ekebrietu   Its  coma  was  of  an  irr^fular  round  fonn»  extending  six 

or  scren  minutes  in  diameter. 

l  ^pon  rc%'ising  his  observations  of  j^ixteen  telescopic  comets.  Dr. 
Hersciiei  remarks,  that  fourteen  huvt  been  witliout  any  nsible  i*olid 
body  in  their  centre,  and  that  the  other  two  had  but  an  ill-defined 
small  central  light,  which  did  not  deserve  Uie  name  of  a  di^. 

On  the  Quantity  of  Carbon  in  carbonic  Acid,  and  on  the  Nature  of  the 
Dtanumd.  ^  William  AUen,  ^f^.  FJ..^.  ontf  William  Hadedine 
Pepys,  Esq.  Commmneaied  by  Humphry  Davy,  Etq.  Sec*  RM. 
MJiJ.A.   Read  June  18,  1807.    [PAtl.  TVnw.  I807,p.  267.] 

The  expeninents,  wluch  form  the  subject  of  the  present  communi- 
cation were  undertaken,  not  only  on  account  of  the  difference  between 
the  estimates  that  have  been  made  of  the  quantity  of  carbon  in  car- 
bonic add,  but  because  those  of  Ghiyton  de  Morvean,  which  are  moat 
frequently  preferred  at  this  time  in  various  systems  of  chemistry, 
appeared  liable  to  many  objections,  from  the  manner  in  which  they 
were  conducted  ;  while  the  orig:inal  experiments  of  I^avoisier.  on  the 
contrary,  aj)pear  to  hnve  been  performed  with  much  accuracy,  and 
had  moreover  been  coulinned  by  Mr.  Tennant  in  his  researches  on 
the  nature  of  the  diamond. 

The  design  of  the  authors  waa  to  oonsume  eeitain  known  quanti- 
ties of  diamond  and  of  other  carbonaceous  substancce  in  oxygen  gas ; 
for  whidi  purpose  it  had  been  originally  their  intentioa  to  employ 
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tlie  sim*8  ray^,  by  meanB  of  a  |iovverful  lens ;  but,  con^iulrriog  the 
ueeitainty  of  a  &voiiiil)le  opportiiiiitjr  in  Uib  oountryt  they  rcaolved 
to  employ  an  ai^Muatui  coMMttingof  two  meteurial  gas^holden,  with 
a  tnbe  of  platina  interposed  between  them  in  a  horizontal  poiition, 

and  passing  through  a  small  furnace,  by  which  the  tube  and  its  con- 
tents mitrht  be  heated  to  any  degree  reqniaile  lor  the  combustion  of 

the  substance  employed. 

Into  thi«  t!ihf  the  diamond  or  otlii  r  variety  ot  carbonnceous  matter 
was  jntnHlucrd  in  a  «mall  tmy,  alMj  of  platina  ;  after  \v[ij(  h,  bv  open- 
ing a  due  commuiucatiou  witii  each  gas-huicicr,  liie  uxygen  waa  made 
Id  pass  firedy  over  the  sur&ce*  from  one  gasometer  to  the  other, 
dnnng  the  continiiance  of  the  heat,  and  snbeequently  eiamined  by 
means  of  the  eudiometer  lately  deseiibed  by  Mr.  Pefffn, 

Having  found  that  oxygen  gas  was  liable,  notwithstanding  every 
precaution,  to  be  deteriorated  by  keeping,  the  authors  were  careful 
to  prepare  it,  on  all  orrn«i<m«.  within  an  hour  or  two  of  the  time  of 
TisinH"  it.  from  the  li  \  roxyg"enized  muriate  of  j)otaJih.  It^  purity 
\^'rL<  also  iu-:ctrt;um  (i  hrtore  every  experiment.  The  i^olution  employed 
for  this  purpose  ua^  tiic  solution  of  green  sulphate  ot  iron,  satu* 
rated  witii  nitroiu  gas ;  and  lest  any  increase  might  have  been  oc- 
caaoncd  by  the  extrication  of  this  gas  from  the  solution,  the  »imple 
sulphate  uone  wis  subsequently  employed,  so  that  the  residuum 
enabled  them  to  determine  exactly  the  quantity  of  oxygen  contained 
in  the  gas. 

Their  cliarcoal  was  prepared  from  different  kinds  of  wood.  ?awed 
into  slips,  and  gradually  heated  in  small  rrncibles  covered  with  faiid, 
and  ultimately  retained  in  a  white  heat  lor  forty  minutes.  By  this 
treatment 

Fir  yielded   18T7  per  cent. 

Lignum  VilB   17'25   

Box   20*25   

Beech   15   

Oak   17-40   

Mahof:;iiny    T)75   

Ha^dng  next  examined  the  absorbent  j  ow  <  r  of  charcoal,  and  found 
that  the  weight  which  it  s^cuu.^  by  exjjosurt  to  air  is  principally  at- 
tributable to  water,  the  cliarcoal  to  be  employed  in  any  experiment 
waa  always  subjected  to  a  red  heat  immediately  before  using  it,  and 
weighed  as  expeditioualy  as  was  consistent  widi  accuracy. 

Smoe  the  volumes  of  gas  employed  and  produced  would  be  in- 
lluenced  by  tempentaie,  as  well  as  barometric  pressure,  the  states 
of  both  barometer  and  thermometer  were  noted  at  the  time  of  every 
experiment,  and  allowance  was  made  by  adding,  or  SttbtiactiDg»  T^rth 
part  of  every  degree  bckjw  or  above  MO^. 

Tlie  exact  wcit^hts  of  certam  meiiij^urcs  of  oxyi^en  rnxs,  and  of  car- 
bonic acid  i;;LB.  were  also  carefully  examined,  by  allowing  a  glas4> 
globe,  previously  exhausted  and  weighed,  to  receive  a  given  measure 
of  cither  of  these  gases  from  a  gasometer.  By  the  increase  of  weight 
acqoiied  in  each  case,  it  was  found  that  100  inches  of  oxygen  gas 
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weighed  33*82  grains,  and  that  the  same  measure  of  carbonic  acid 
gas  weighed  47*26  grains. 

In  tiie  fint  ezperiment,  which  thej  made  upon  the  oomhiiBtioii  ot 
ehafOCMil,  fear  gnins-of  hoz-wood  chuooal  were  employed,  and  it 
was  found  that  only  -rVth  of  a  grain  remained  of  a  white  ash.  The 
volume  of  gas  employed  appeared  unaltered  after  the  heat  had  sub- 
sided ;  but  the  combustion  of  S**)*^  i^ins  of  charcoal  had  pixxiuced 
29*13  inches  of  carbonic  ;u  id  irn:^,  or  13  76  gmins ,  so  that  according 
to  the  experiment,  UX)  j]^iuu.H  t  arl)onic  acid  p-ns  ( obtains  28*92  char- 
coal. But  by  a  computation  founded  on  the  quantity  of  oxygen  con- 
sumed, it  would  appear  that  the  quantity  of  dianoal  is  only  28*77 
per  cent. 

In  their  next  experiment  2*49  gndns  of  diamond,  in  small  frag- 
ments, were  consumed.  In  this  case,  as  in  the  former,  the  combus- 
tion caused  no  apparent  increase  or  diminution  of  the  quantity  of 

gas;  but  tht»rc  were  found  to  he  18*20  inches  of  carbonic  acifi  ira*, 
in  which  the  diamond  would  apju  ar  to  be  contained  in  tlic  proportion 
of  28*95  per  cent.  But  ae^iii,  i}y  estimation  from  the  weight  of 
18*20  mciics  of  oxygcu  consumed,  tlie  proportion  of  diamond  was 
slightly  diilerentt  being  28*81  per  cent. 

In  this  experiment,  the  autfaorB  could  perceive  no  appeaiaaoe  of 
nunstuxe  or  dullness  on  the  snxfroe  of  the  quicksilver,  or  sides  of  the 
gIai^se3 ;  and  they  observed  that  the  d<^m<ynrf  had  left  no  diaooloiin- 
tion  of  the  tray,  and  no  residuiil  apli. 

In  a  second  experiment  eleven  small  ttiamonds.  weighing  4'0l 
grains,  were  consumed  ;  and  they  produced  13'91  crniins  of  carbonic 
acid  gas,  in  the  proportion  of  28*62  parts  diamond  lor  each  100  of 
gas. 

By  a  similar  experiment  iqioii  stoneMMNtl  from  Wales,  sneh  as  is 
employed  by  malteters,  the  qnantity  of  carbonic  add  gas  prodnced 
was  found  to  contain  28'20  per  cent,  of  coal ;  bat  in  this  case  the 
proportion  deduced  firom  the  qnantity  of  oxygen  consumed,  rather 
exceeded  the  cf^timntc  formed  from  the  carbooic  acid,  instead  of  beittg 
less,  as  in  former  experimc  nts. 

Carbonic  acid  formed  in  tlie  same  manner  from  the  combusdon  of 
plumbago,  contained  28*46  of  carbonaceous  matter,  whether  esti* 
mated  from  the  gas  produced,  or  from  the  oxygen  gas  consumed. 

Ftm  the  average  result  of  these  five  experiments,  the  anthors  oon- 
dnde  that  100  parts  of  catbonic  add  contain  28-6  of  carbon,  nqnan- 
tity  rather  greater  than  appeared  to  Mr.  Tennant.  idio  did  not  find 
it  more  than  27*8 ;  but  this  difference  may  easily  be  acoounted  for, 
by  the  different  modes  of  operating. 

The  authors  conclude,  that  the  estimate  given  by  Lavoisier  at  28, 
which  u<  between  that  of  Mr.  Tennant  and  their  own,  is  very  near 
the  truth. 

2ttdly.  That  the  diamond  is  pure  carbon. 

Srdly.  That  well  bamed  charooal  eontains  no  hydrogen,  bnt  aoon 
absorbs  moisture  firom  the  air,  which  would  occasion  foDadons  re* 
aulti. 
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4thly.  That  charcoal  iid  not  an  oxide  of  carbon ;  since,  when  rightly 
prepared,  it  requires  quite  as  much  oxygen  for  its  combustioa  M 
diamond. 

And  lasdy.  That  the  diamond  differs  from  diaiooaU  solely  in  the 
firmness  of  its  aggre^tion,  whkh  is  genmlly  known  to  be  aft  ob- 
stade  to  efery  chemical  change. 

An  Account  of  the  Relistian  Tin  Mine.  By  Mr.  Joseph  Came,  in  a 
Letter  to  Davies  Giddy.  Esq.  M.P.  FJtM.  Head  May  7,  ia07, 
IFhiL  TVoM.  1807.  i>.  293.] 

Mr.  Danes  Giddy  communicated  a  letter  from  Mr.  Joiepb  Cainep 
gtvinjf  an  account  of  the  Ilelistian  Mine  in  Cornwall,  in  'whleh 
rounded  pebbles  were  found  at  the  dqrth  of  seventy-five  fiithoma 
from  the  surface.   The  description  is  aooompanied  w&h  a  aection  of 

the  mine,  and  plan  of  the  lode. 

The  lode  ha.«  bt  f  n  seen  at  vRnous  depths,  from  twelve  to  ninety 
fatlioms,  but  its  width  then  diminishes  rapidly  toward  the  cn^t,  but 
more  gradually  toward  tiie  west.  Ihe  :3ub£Lance3  not  metallic  are 
aefatat,  chlorite,  and  quartz.  There  is  an  engine-shaft  at  dg^itfttlioms 
from  the  lode,  on  the  north  aide  from  which  levels  are  driven  to  the 
lode  in  die  directioii  of  a  f  ncan,  or  cross  lode,  which  cut  the  main 
lode  nearly  at  45^  from  N.W.  to  S.£.  llie  distance,  in  this  oblique 
direction,  is  about  fifteen  fiaithoms ;  for  the  first  ten  fathoms  there 
was  only  one  flucan,  of  four  incbe«  width.  Then  it  became  divided 
into  four  parts,  so  much  divergent  from  each  rither,  tliat  at  the  depth 
of  seventy-five  fathoms  the  extreme  brain  lu  a  extended  t^-elve  feet 
in  width ;  where  the  flucan  reached  the  lode  at  thi:i  duptli,  there  was 
first  discovered  a  little  copper,  and  then  a  body  of  pebbles,  the  section 
of  which  was  about  twelve  feet  square.  In  this  part  of  the  lode  the 
schist  greatly  predominates ;  of  course  (says  Mr.  Came)  the  pebblea 
are  schLstose,  cemented  in  some  parts  by  chlorite,  in  others  by  oxide 
of  tin,  which  is  generally  crystallized,  and  in  some  of  the  crevices 
there  U  a  little  copper  pyrites.  The  jK  1)bles  did  not  continue  in  a 
body  to  the  height  of  more  than  two  fathoms ;  but  scatt«'red  bunches 
were  found  four  fathoms  above,  and  six  fathoms  below  the  place 
where  they  were  first  discovered. 

At  the  depth  of  sixty-five  fathoms,  and  in  the  lode  adjacent  to  the 
fiucan,  on  each  side,  had  beenfound  also  a  great  number  of  schistose 
stones;  but  these  were  angular  firagments,  not  rounded;  nor  was 
there  any  tin  in  or  about  them. 

Am  Analjfmi  9f  the  Waters  of  the  Dead  Sea  and  the  River  Jordan.  By 
Aleiander  Marcet,  M.D.  one  of  the  Physicians  to  Guy's  Hospital, 
Communicated  by  Smithson  Tennant,  F.RJS»  Read  June  18, 
1807.    IFhU,  Trms.  1807.  |i.  296.] 

This  analysb  is  preceded  by  a  shoit  abstract  of  the  notice  taken 
of  the  Dead  Sea  by  various  ancient  autfaon,  by  Strabo,  by  Tacitus* 

t2 


Digitized  by  Google 


«7(> 

and  hy  Pliny,  m  well  os  by  Pococke.  Vulncy,  mmI  oHicr  modem  tm- 
vellen,  who  all  ronctur  with  n»|)ect  t»  the  intcBie  Mltncw  of  tlie 

water,  which  »  such  an  to  ]ireveiit  dther  anitnids  or  vt^tablea  from 
living  in  it, — u  peculiarity  from  which  it  han  derived  its  name. 

The  only  analysis  wliirli  Dr.  Marcct  has*  been  Jihle  to  find  recorded. 
i»  that  oi  Mat  ()iu  r.  I/ivoisuT.  ant!  Sa^.  in  tho  Af>'rr!  >'(■  F  irttdf  mif 
for  177s.  I^it  thcMc  (■lii'nu>U»  had  not  attamtd  tlial  .k  '  uracy  ol  which 
nuHk  i  n  anjilysis  is*  susceptible,  and  appear  not  tu  iia\c  ht^tuwcU  upun 
the  subject  that  attention  whicii  m  requit^itc  iu  minute  aiud^-tical  ex* 
pcriments. 

The  quantity  of  the  water  of  the  DcmI  Sea,  which  was  the  subject 

of  Dr.  MarcetH  exi)eriment».  amounted  only  to  aliout  if  ounce;  but 
it  wa«  in  a  phiid.  cnrefnlly  corked,  and  a])|)eared  to  be  iu  a  ^^tiite  of 
perfect  preservation.  The  Fmallncss  »if  the  (luantity,  and  diffimlty 
of  obtatnint^  a  further  supply,  oecasioned  Dr.  M arret  to  Ik*  anxious 
that  none  mi^ht  he  wasted  in  previous  trials .  He  ar<  ordinL'1v  In  ijan 
by  a  variety  ul  I'Miipamtive  experimentJ«  on  aiUlu  iiiJi  suiutiuut,  in 
order  to  uncertain  the  aecuruey  of  various  modei>  of  operating :  ouil 
as  he  knew  by  the  analysis  of  Lavoisier  and  liiii  associates,  that  the 
principal  ingredients  which  he  might  exj)cct  to  find  were  the  mu- 
riates of  soda*  of  magnesia,  and  of  lime ;  and  as  the  general  effect  of 
reagents  tended  to  confirm  their  re.^ult$i.  excepting  that  they  indicated 
the  presence  of  a  small  quantit}'  of  selenite  that  had  been  overlookeil. 
the  solutions  on  which  Or.  Marcct'?«  experiments  wcr*  etmducteil 
were  made  to  eonsist  of  tlic  same  inLrredients.  and  in  2)roportiQns 
which  he  previoui»ly  iihccrtaincd  w  ith  great  preeision. 

The  tirst  step,  which  appeared  indi^peubable,  wjiis  to  determine  Liic 
proportions  of  acid  and  base  in  each  cjf  the  tiiree  muriates. 

The  composition  of  muriate  of  lioie  was  ascertained  by  pouring  a 
quantity  of  muriatic  acid  on  a  pece  of  marble  of  known  wuight,  and 
larger  Uian  was  necessary  to  saturate  the  acid :  after  saturation  and 
evajwration  of  the  solution,  the  residuum  was  heated  to  redness,  and 
carefully  weip:lied  From  the  weight  of  this  re>ii(hnim,  after  «iib- 
trartins^  the  (piantity  of  lime  eontained  in  a  given  wei<rht  of  marble, 
whicli.  l)y  a  unmher  of  experimeut-*  performed  jointly  with  Mr.  Ten- 
nant,  was  found  to  be  5C1  per  cent.,  il  appeared  that  100  parts  of 
muriate  of  lime  consist  of  50*77  lime,  and  49*23  muriatic  acid« 

To  discover  the  proportional  parts  of  muriate  of  magnesia  required 
a  synthetic  process  somewhat  different.  To  a  known  weight  of  mag- 
nesia previously  calcined,  was  added  such  a  quantity  of  muriatic  acid 
as  would  dissolve  u  known  weight  of  marble ;  and  after  the  whole 
of  the  magnesia  had  been  dissolved,  t\\Q  excess  of  acid  wn?  ^^aturatcd 
with  marble,  by  which  the  redundant  quantity  wa.s  ascertained.  Hence 
the  quantity  of  acid  combined  with  the  given  weight  of  nmgueteia  was 
deduced,  uiui  the  component  parts  of  muriate  of  magnesia  determined 
to  be  43*99  magnesia,  and  56  01  acid. 

The  proportion  of  acid  and  alkali  iu  muriate  of  soda,  was  found, 
by  various  methods,  to  be  46  acid,  and  54  soda,  llie  liest  method 
a|ypcaied  to  be  that  of  precipitation  by  nitrate  of  silver ;  the  quan* 
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tity  of  acid  ill  luna  cornea  having  been  provioiislv  detcrminrd  to  be 
ID  05  per  coat,  by  mcam  of  tiie  weight  oi  iuna  comcu,  produced  by 
a  given  quantity  of  acid. 

The  method  found  moat  mcceasfuliiar  analysing  tht  artifieial  oom- 
poand  tolotion,  condated  in  dividing  it  into  two  poitiooB,  from  one 
of  which  the  acid  was  precipitated  by  nitiate  of  silver,  and  its  weight 
aaoeitained.  From  the  other  the  lime  was  precipitated  by  oxalate  of 
Jimmonia,  and  the  magnesia  by  caustic  ])otash.  The  respective  quan- 
tities of  acid,  combined  with  each,  beinp;-  thence  dt'flnced  by  a^s-ii'tance 
of  the  precedini;  experiments,  the  quantity  of  muiiate  of  soda  could 
be  inferred  from  the  reniaining  quantity  of  acid. 

By  this  method  a  com])ouncl  solution  known  to  coriLuiii 

8- 1 7  muriate  of  lime       1  j  u   ^«  i  f  8.14 

2610  muriate  of  magnesia  yPlP^  JX.         25  62 
25     muriate  of  aoda      J  ^contam 

After  this  series  of  preliminary  experiments.  Dr.  .Marcet  proceeded 
to  the  analysis  of  the  water  itself,  of  which  100  parU$  by  evaporation, 
at  a  tempmtore  of  IBO^,  left  a  residuum  of  41.  and  at  312^,  38|. 

When  100  grains  of  the  water  were  treated  by  muriate  of  barytes* 
they  gave  a  pieeipitate  of  one-tenth  of  a  grain  of  sulphate  of  bofytes. 

Another  portion,  weighing  250  grains*  by  addition  of  nitrate  of 
silver  yielded  a  precipitate  of  1G3'2,  a  quantity  equivalent  to  31  09 
acid.  Oxalate  of  nmmonin  Ijcin^  then  added,  occasioned  a  prccijutate 
contiiininp:  4'S14  pure  lime;  and  heoce  the  quantity  of  muriate  of 
lime  is  computed  to  be  D'48. 

The  clear  solution,  containini^  the  nitrates  of  magnesia  imd  of  soda, 
with  oxalate  of  ammonia,  having  then  been  concentrated  by  eva|K). 
latioo,  subcaibonate  of  ammonm  occasioned  a  precipitate  containmg 
iri  of  pure  magnesia,  which  are  equivalent  to  25*25  muriate  of 


mai^esia. 


After  deducting  tlic  quantities  of  acid  contained  in  these  muriates 
from  the  quantity  estimated  by  luna  cornea,  there  remained  rj  "JS 
for  acid  in  the  muriate  of  soda,  which,  by  estimation  from  preceding 
exjMjrimcnts,  was  thus  found  to  be  26*69. 

lliese  results  being  brought  into  one  view,  tlie  water  of  the  Dead 
Sea  appe;irs  to  contain,  in  every  100  part«. 

Muriate  of  lime   3  792 

Muriate  of  magneaia   10*  100 

Muriate  of  soda»   10*676 

Sulphate  of  lime    0*054 

24  632 

being  the  total  amount  of  saline  matter  when  perfectly  dry. 

'liie  f»ame  chemical  reairents  as  were  used  to  discover  the  pcneral 
properties  of  the  water  uf  the  Dead  Sea  beinir  applied  to  that  <jf  the 
river  Jordan,  were  found  to  produce  analoirou*;  effects.  Hut  the  tjuan- 
tity  of  saline  matter  was  ?^o  >m;dl,  tliut  on  evaporation  of  300  i;rains 
at  about  200°,  the  residuum  weighed  only  eight  tenths  of  ii  grain. 
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'llie  inference  drawn  by  Dr.  Marcet  from  thr*  fr^neral  resemblance  i?, 
that  the  river  Jordan  mig'ht  pos^iblv  be  the  hoarce  of  thp  ^^aline  in- 
gredients of  the  Dead  Sea,  or  that  the  same  source  ot  unpn^fiatioil 
mi^lt  be  cuLaiduu  tu  both. 

The  Bakerian  Lecture,  on  some  nnc  Phenomena  of  chemical  Changes 
pndueed  by  BIgehicity,  partkwlm^  the  Decaw^fotUiim  9f  the  fxed 
AikttUet,  tmd  tie  JExkUStum  of  the  item  MMbetmeee  wUek  cometitMte 
their  baeee ;  mid  em  the  femeral  Natmre  ef  lUkaUMe  Bodiee.  By 
Humphry  Daw.  Esq.  Sec.  R.S.  MJIJ^.   Read  November  19, 

In  this  ketue  Mr.  Dvfj,  after  recalling  to  our  reooUectkm  the 
aeriei  of  egperimcnta  desciibed  in  Us  ]a«t  Bakeritn  ketave»  in  wUdi 
variona  bodfiet,  connrting  of  known  ingndknta*  lunring  the  highent 
known  affinitiea  to  eodi  other,  were  deoonposed  by  the  agency  of 
electricity,  reminda  nt  alao  of  a  oonjeetme  ^'hich  he  then  formed, 
that  a  [Treater  intensity  of  the  same  power  might  likewise  overcome 
the  afhiiities  nf  r>ther  elements  which  had  not  hitherto  bcrn  i^epa- 
ratf^d,  and  proceeds  to  inform  us  that  thh  cnnjcchirc  i'^  ik>w  fully 
verihed ;  for  that  by  a  laborious  experimciitiii  a|jplicatjon  ui  the 
powers  of  electro-chemical  analysis,  he  has  been  enabled  to  decom- 
pose wioos  bodiea  which  have  appeared  lunple  when  examnMd  by 
common  chemical  means. 

Those  of  his  eiperiments  -which  are  in  the  most  mature  state,  re- 
late to  the  decomposition  of  the  lixed  alkalies,  and  to  the  evoiutimi 
of  new  and  extraordinar}'  bodies  which  constitute  their  bases. 

Hi*  first  attempts  to  effect  the  decomj^osition  of  these  alkalies  were 
defeated  by  the  presence  of  water,  »ince  on  that  occasion  he  employed 
sjaturated  solutions  of  them  m  ;iter. 

In  his  second  attempt,  since  i^uhd  dry  potash  is  a  perfect  non-con- 
ductor, he  kept  it  in  a  state  of  fusion  by  intense  heat,  during  elec- 
trization by  a  voltaic  battery,  consisting  of  100  6-inch  plates,  highly 
charged.  Under  these  cireumatances  the  potash  became  a  conductor; 
and  brilliant  Ught,  witli  an  appearance  of  flame  at  the  negative  wire, 
seemed  to  prove  the  development  of  combustible  matter  at  this  point 
of  contact ;  but  on  acoount  of  the  heat  employed,  no  such  product 

could  be  rollerted. 

The  method  winch  he  next  pun*ued  was  more  successful,  as  he 
found  that  a  very  slight  addition  of  moisture  renders  poLish  a  con- 
ductor, and  tliat  in  this  state  it  readily  fuses  by  the  electric  power, 
which  at  the  same  time  effects  its  decomposition. 

When  a  piece  of  potash,  weighing  as  much  as  forty  or  fiflty  grains, 
was  exposed  under  these  circumstances  to  the  action  of  the  battery, 
consisting  of  100  plates  of  six  inches,  with  150  of  four  inches  in  in* 
tense  activity,  the  potiu^li  be^an  to  fuse  at  both  its  points  of  electri- 
zation. There  was  a  violent  ffferwscence  at  the  upper,  or  positive 
furfare  (by  extrication  of  ox^'u.  ii  L'it'J,  fis  jd'terward.^  aj)|R';irt'd ) ,  w  hile 
at  the  lower,  or  negative  burlace,  there  was  no  hberaUoa  of  elastic 


Digitized  by  Google 


•i7» 

fluid,  but  a  fonnation  of  small  globules,  liavHit^  a  bright  metallic 
splendour  and  a  periect  resemblance  to  quicksilver ,  but  tiiey  tariiisiied 
impidly  ct  their  stuface,  and  were  in  general  aoon  covered  by  a  whites 
fi]m»  bat  occasknially  bmrnd  with  dpIowMi  and  a  white  flanie. 

lliese  globules  were  wxm  proved,  by  nnmcnms  esperinieiitB,  to  be 
a  peculiar  inflammable  frmd^,  the  baiis  cf  potash. 

The  platiaa  need*  as  the  medium,  for  communicating  the  electric 
power,  wa«  proved  not  to  have  rontribiitcd  otherwise  to  the  result 
than  as  a  conductor;  for  by  substituting  other  conductors,  iu^  cc)j)j)er, 
silver,  gold,  plumbago,  or  charcoal,  the  same  aubbtaace  wais  formed 
by  means  of  them.  It«  formation  was  also  independent  of  the  pre- 
sence of  air,  as  it  took  place  equally  under  an  exhausted  receiver. 

Soda,  wheo  acted  upon  in  the  same  maimer,  and  under  similar  dr- 
cnmstsDces,  exhibited  analogous  results ;  but  it  reqiiired  lur  greater 
intensity  of  action,  and  could  not  be  decomposed  in  pieces  which 
exceeded  fifteen  or  twenty  grains  in  weight. 

That  the  substances  thus  produced  were  evolved  by  the  decom- 
po!?ition  of  the  alkalies,  was  proved  by  careful  examination  of  the 
gas  extricate  d  from  the  upper  surface,  which  was  found  to  be  pure 
oxygen;  -iiul  a^^ain  proved  sYntlieticallv,  by  risccrtiuiiinc:  tliat  they 
absorbed  oxygen  gas,  to  wiiich  they  were  exposed,  and  that  the  com- 
pounds resulting  were,  in  ihct,  the  napeetrre  alkalies  that  had  been 
employed  Ibr  tStk  fennatkm. 

The  affinity  of  the  base  of  polsah  ibr  oxygen  is  sueb.  that  its  me* 
taDic  Inslie  very  rapidly  tarnishes  in  the  atmosphere,  by  the  ibrma- 
tlon  of  a  white  crust,  which,  by  attracting  moisture,  is  soon  converted 
into  a  «aturRted  solution  of  potash. 

With  the  base  of  soda  the  pht  nomeun  arc  perfectly  analogous,  but 
less  rapid  ;  and  when  either  of  them  leheatt d  in  oxypcn  gas,  a  mpid 
combustion,  with  briUiant  white  flame,  is  produced.  Oxy^n  gaa  us 
absoibed  in  this  process,  and  nothing  emitted  to  affect  tlie  purity  of 
the  residual  air. 

It  appean,  then,  says  Mr.  Davy,  that  in  these  firats  there  is  the 
same  evidence  for  the  decomposition  of  potash  and  soda  into  oxygen 
and  their  peculiar  bases,  and  for  their  recomposition,  that  there  is  for 
the  decom]>osition  and  formation  of  any  metailie  (udde,  or  of  the 

sulphuric  or  phosj)horic  acids. 

In  tlie  analytic  experiments  oo  substances  are  present  but  the  jd- 
kalies  and  a  minute  portion  of  water,  which,  in  its  common  tonn. 
seems  in  no  other  way  essential  to  the  result,  than  by  rendering  them 
capable  of  beoomiug  fluid,  and  cooducton  at  a  lower  temperature 
than  that  at  which  Sxeir  combustible  bases  bum;  for  if  the  quantity 
of  water  be  increased,  no  such  result  is  obtained. 

These  bases  seem  to  be  repelled,  as  other  combustible  substances, 
by  positively  electrified  surfaces,  and  attracted  by  netrative  surfiu^es. 
and  hence  arc  formed  at  that  side  in  the  electric  circuit. 

Hie  properties  of  these  I)(k1u  «  are  «nrh,  that  in  the  first  place  it  is 
extremely  difficult  to  preserve  tlicin,  iuiJ  to  cuiihiie  them  for  experi- 
ments :  such      their  affinity  for  oxygen,  that  they  act  on  almost 
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every  ilmd  in  wlueli  they  me  attempted  to  be  kepi,  and  move  or  lev 
on  the  solid  ingiedients  of  the  vceaeb  in  which  they  ere  examined. 

The  fluid  subttance  containing  the  least  oxygen,  and  consequently 
lieat  adapted  for  preserving  them,  is  naphtha  recently  distilled.  In  thm 
they  may  be  kept  many  days  without  any  considerable  chanp^ ;  and 
when  r-ikrn  out  of  it,  their  physical  properties  may  be  conveniently 
examined  in  the  atmosphere  while  their  surface  is  yet  moist,  and  pro- 
tected bv  a  thin  film  of  naphtha. 

1  he  biUfC  of  potash,  ut  the  temperature  of  GO^,  appeal^  as  a  iiuid 
globule,  having  Ihe  fidl  metalEc  lustre,  opacity,  and  so  mndi  the  ge* 
neral  appearance  of  a  globule  of  mercury,  that  adifierence  cannot  be 
detected  by  tiie  eye.  Its  fluidity,  however,  even  at  this  temperatore, 
is  not  perfect,  and  at  50°  it  becomes  a  soft  solid ;  at  40°  it  is  nnl* 
leable.  and  has  the  lustre  of  ])oIished  silver :  at  about  the  freezing 
point  of  water  it  is  brittle,  and  when  broken*  its  6»gments  ^^h^Hit  ^ 
crystalline  texture. 

When  its  temperature  is,  on  tiic  cuiitiiury,  rtuicd  to  100°,  its  fluidity 
is  perfect ;  and  when  it  is  heated  to  a  degree  approaching  to  redness 
it  boila,  and  after  distiHatim  is  found  in  ita  condensed  form  unaltered. 
Idke  metals,  it  is  a  perfect  conductor  of  electricity ;  but  when  the 
globule  exposed  is  too  small  for  the  quantity  of  electricill^  to  be 
transmitted,  it  is  completely  dissipated  with  explosion,  accompanied 
with  a  vi-^  id  white  light. 

It  IS  like  most  known  nirtals,  an  excellent  conductor  of  heat, 
when  broui^lit  into  contact  with  im reury,  ike.  When  the  base  of 
potash  is  brought  into  contact  with  mercury,  it  instantly  amalga- 
mates. If  the  globule  of  mercury  be  much  the  larger,  the  compound 
appears  to  be  more  fluid  than  mercury ;  but  when  the  mercury  ex- 
ceeds in  size  only  in  the  proportion  of  2  to  1,  the  cowponnd,  tboa^ 
fluid  at  first  from  the  heat  of  union,  conaoUdatea  as  it  oools^  and 
pears  as  a  soft  metal,  similar  to  silver. 

The  finid  cfwpound  unites  with  metals  that  have  been  expoeed 
to  it,  actirii;  r(  atlily  even  npoii  iron  and  phitma. 

The  base  ol  j/uLii^-h  will  ;ilso  combine  with  other  mt  talis  without 
the  assistance  of  mercury,  if  uppUcd  to  them  in  it:^  tiuid  state  ;  and 
it  is  rcmarkahlftj  that  in  moat  instances  the  point  of  fusion  of  the 
compound  is  much  higher  than  could  be  expected  from  that  of  the 
ingredients. 

With  sulphur  and  with  phosphorus  it  also  combines*  and  tlie  com- 
|x)unds  agree  in  appearance  with  the  metallic  sulphurets  and  phoa* 

phorets. 

But  thoui^h  it  resembles  the  metals  in  all  these  properties,  it  dif- 
krs  from  all  most  remarkably  in  specific  jj^ravitv,  ^inee  it  risct*  to  the 
surface  even  in  doubly -distilled  uaphtlm,  of  whicii  tiie  s|>ccitic  gmvity 
l*»  only  T  o  oth  of  water. 

As  the  quantity  which  can  be  obtained  is  necessarily  small,  it  is 
difficult  to  determine  any  points  in  which  ifuantities  are  concerned, 
with  minute  precision ;  and  accordingly  the  average  obtained  from 
xeverul  vxnierimcuts,  conducted  with  great  care,  and  with  a  my 
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delicate  balance,  can  only  be  considered  as  a  near  approximation  to 
the  truth.  By  an  average  of  four  such  trials  of  its  specific  ^avity, 
its  weight  when  compared  to  tliut  of  an  equal  globule  of  mercury, 
was  aft  10  to  228,  wmch  gives  its  proportiim  to  that  of  water  naattf 
as  6  to  10,  so  that  it  is  the  lightest  fluid  body  yet  known  to  chemists. 

In  consequence  of  the  great  affinity  of  this  body^  for  oxygen*  it 
decompoees  water  instantly,  with  great  heat,  accompanied  with  ex- 
plosion and  a  brilliant  flnme.  By  it?  union  with  oxygen,  pota.^h  is 
formed  and  ia  found  dissolved  in  the  water;  while  hydrog^cn,  m  its 
nascent  state,  uniting  to  another  portion,  becomes  spontaneously  in- 
flammable at  the  time  of  its  formation. 

The  heat  during  combustion  is  such,  that  when  a  globule  of  the 
base  of  potash  was  phoed  upon  ice,  it  burned  instantly  with  a  blight 
flame,  andadeep  hole  was  made  in  the  ioe,  which  contained  a  strong 
solution  of  potash. 

Such  is  the  attraction  of  this  substance  for  oxygen,  and  so  great 
tlie  energy  of  it?  action  upon  water,  that  it  discovers  and  dec()mpo»ies 
the  small  quantities  of  water  contained  in  alcohol  and  ether,  even 
when  they  sire  most  cjirefully  purified. 

1'he  properties  of  the  base  of  soda  are  in  ail  respects  so  analogous 
to  those  of  the  base  of  potash,  that  in  this  abetzact  it  will  be  suffi- 
cient to  notice  only  those  cixcumstances  in  which  they  principally 
differ. 

The  8i>ecific  gravity  of  the  base  of  soda  exceeds  that  of  the  base  of 
}K>tash ;  but  it  is  inferior  to  that  of  water  in  the  proportion  uf  9  to  10. 

Its  point  of  fusion  is  aUo  so  much  higher,  that  at  ail  common 
temperatures  of  the  atmosphere  it  appears  as  a  soft  and  extremely 
malleable  metal;  and  it  does  not  1u>l-  till  exposed  to  a  lieat  exceed- 
ing loO'''  Fahrenheit,  and  duea  uut  become  vulauie  m  a  heat  sufficient 
to  melt  plate-glass. 

In  proportion  to  the  less  fusihilii^of  thb  body,  its  oxidation  is  less 
rapid,  and  its  cambustion  when  heated  less  vind  than  the  former. 
In  the  decomposition  of  water  also,  which  it  etfects  immediately,  there 
is  no  luminous  a])pcarancc,  although  it  is  accompanied  with  violent 
effervescence  and  a  loud  hissing  noise. 

In  endeavouring  to  determine  the  proportion  in  which  each  of 
tliesc  Uiises  unites  with  oxygen  to  form  potash  or  soda,  Mr.  Davy  is 
tiguiu  necessarily  limited  in  accuracy  by  want  of  sutiicient  quantity  of 
TUftt^nfl^"  for  experiment ;  but  by  a  comparison  of  difleient  methods,  in 
each  of  which  the  reuilts  of  several  truJs  were  taken,  he  had  reason 
to  be  convinced*  finnn  their  coincidence*  that  there  could  be  no  consi- 
derable error. 

In  his  attempt  to  ascertain  this  point  by  direct  union,  he  bad  va- 
riotis  ditfirnltii's  to  overcome  from  the  action  of  tlie  simple  base  or 
of  the  compound  product  on  the  vessel  employed,  and  from  the  affi- 
nity i  t  the  alkali  for  water,  which  would  affect  the  apparent  result, 
iiy  an  average,  however,  of  six  experiments,  selected  as  the  most 
carefully  made,  and  under  the  must  fiivourablc  circumstances,  he  in- 
ferred that  lUU  iiarts  of  potash  consist  of  tttf  base  and  14  oxygen : 
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The  other  method  consisted  in  collecting  the  hydroiren  evolved 
from  water  by  a  known  quantity  of  each  ba.<«c.  and  e^itimatin::^  fn)m 
them  the  quantity  of  oxvc^-en  absnrhod.  The  mean  of  two  Mu  h  ex- 
periments OH  tiit:  bii&e  ut  pota^li.  j^ave  the  projK>rtion  of  15^  per  cent, 
oxygea,  and  the  mean  of  three  trials  upon  soda,  showed  it  to  contain 
20  per  eeUL  oxygen. 

So  that  the  graenl  avenge  of  both  methods  authorizes  in  to  con* 
aider  poltfh  aa  cumtaining  15  of  oxygen,  andaoda20  of  oxygen,  per 
cent. 

Since  oxygen  had  thus  been  proved  to  enter  into  the  constitution 
of  the  fixed  a]kalie«,  Mr.  Da^-^'  Mn«  It^d  to  conjecture  that  it  mii^^ht 
also  fonu  a  constituent  j>art  of  amrnoniH.  For  tboii^^h  the  appiirent 
conversiun  of  ammunia  into  mere  Uitrugeii  ;lii<1  liydroiren  in  the  ex- 
periments of  Schecle  and  of  Priestley,  w&  well  i)^  in  the  more  refined 
and  masterly  eiqperimaits  of  BerthoUet,  had  left  no  donbt  of  its  na- 
ture on  the  minda  of  chemiati  in  genenl,  it^vaa  not  impoanUe  thai 
nsmaU  qnantity  of  water  in  tiieirieaalta  might  have  been  oveilooked* 
when  disaobed  m  the  gaaea  or  deposited  on  the  vessels  employed,  or 
night  even  be  neglected,  as  m>t  ariaiiig  from  elements  essential  to  the 
construction  of  the  ammonia.  Hi?  rf>njeeture  was  confirmed  in  the 
first  ]>lace  by  the  formation  of  carbonic  acid  in  the  purest  and  driejst 
ammoniacal  gas,  by  means  of  charcoal  intensely  ignited  by  a  voltaic 
battery. 

When  Mr.  Davy  had  afterwards  exposed  the  base  of  potash  to 
■mmftnSaAnl  gas,  aud  had  aaoertained  ihe  formation  of  potash*  no 
donbt  waa  Idft  of  the  ftmemce  of  oxygen,  although  its  proportkm 
could  not  by  these  meaaa  be  ascertained.  For  the  purpose  of  deter- 
mining the  proportion,  and  at  the  same  time  of  avoiding  any  fallacy 
that  might  be  occasioned  by  the  presence  of  water  in  the  ammoniacal 
gas,  even  in  its  state  of  hy^ometrical  dr)'nc?s,  Mr.  Davy  had  re- 
cour^se  to  the  apparatus  employed  by  Messrs*.  Alien  and  Pepys  for  the 
corobii  tioii  uf  the  diamond.  The  gas,  after  being  carefully  prepared 
and  dried,  was  pa^fied  over  the  surface  of  iron  wire  ignited  in  the 
platina  tube,  fomiabed  with  an  additional  apparatiia  for  condennng 
any  water  that  mig^t  be  formed  in  the  experiment. 

In  the  conrae  of  a  quarter  of  an  hour  four  grains  of  ammoniacal 
gaa  were  decomix)eed.  The  iron  wire  had  gained  -iV^ths  of  n  pjnin. 
and  a  quantity  of  water  was  moreover  collected,  which  weighed  full 
four  tenths  of  a  grain.  From  the  tunount  of  the  oxy^-en  contained 
in  the  water,  to^'ther  with  that  which  eau.^cd  the  increase  of  wcii^ht 
in  the  irt)n,  Mr.  Davy  infers  that  100  parts  of  aomiouia  contain 
nearly  20  of  oxygen. 

We  may  therefore  consider  oxygen  as  existing  in.  and  aa  forming 
an  esaential  element  of  all  the  three  alkalies ;  so  that  this  principle 
of  acidity*  as  it  is  termed  in  the  French  nomendature,  might  now 
equally  be  called  the  principle  of  sUkalization. 

Fkom  analogy  alone,  it  is  reasonable  to  presume  that  the  aikaliiic 
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earths  are  compounds  of  a  similar  nature  ;  and  in  some  experiment* 
upon  both  barytes  and  strontian,  inflammable  matter  was  produced 
at  the  neirntive  surface,  and  bunied  with  a  red  tlame.  This  matter 
Air.  Davy  has  much  reju^on  to  believe  was  the  bai^is  of  the  earth  em- 
ployed. Moreover,  although  these  earths  have  the  strongest  rela- 
tion to  die  alkalies,  there  is  also  a  further  chain  of  resemblances 
tiiroiigh  lime,  inegiieik,  gludne  eadi  of  which, 

thete  is  some  reason  to  imagine,  may  yidd  new  dements  when  mb- 
jeeted  to  analyaiaby  electric  atlzaction  and  repulsion.  Nor,  indeed, 
mre  our  hopes  or  expectations  confined  to  the  decomposition  of  earthy 
substances ;  as  there  if*  equal  reason  to  suppose  that  the  three  acids 
which  have  hitherto  resisted  decomposition,  by  the  uisual  means  of 
chemical  analysis,  may  nevertheless  yield  the  oxygen  which  they 
have  been  presumed  to  contain  when  subjected  to  the  more  intense 
action  of  eliectro>chemical  affinity. 

Oa  /le  Structure  and  Uu9  of  the  Spleen.   By  Everard  Home.  Esq. 
FM,8,   Read  November  26,  1807.    [PAtV.  TVm.  1806,  p.  45.] 

Mr.  Home,  in  the  cuiin^e  of  his  kite  investigation  of  the  functions 
uf  the  .^tornach,  having  observ(>d  th;it  the  pyloric  and  cardiac  |x>rtions 
of  that  cavity  were  separated  in  many  animals  by  a  penmment  divi- 
sion, and  ia  most  by  at  least  a  temporary  muscular  contraction, 
daring  the  procesB  of  digestion;  and  having  also  ioand  thalthe  food 
in  the  pyloric  portion  has  in  genenl  nearly  the  same  consxBtence, 
was  led  to  consider  by  what  means  the  quantity  of  floid  frequently 
taken  at  meals  could  be  absorbed  from  the  cardiac  portion ;  and  he 
imaginet!  the  «pleen,  from  it'^  contiguity  to  the  stomach,  to  be  tiie 
most  natural  channel  for  that  puqjose. 

To  a^ccrtiiiii  whether  liquids  do  really  pass  from  the  stomach  by 
nnj  other  channel  than  tiie  pylorus,  that  passage  was  secured  by  a 
ligature  in  a  living  dog,  and  five  oonces  of  floid  oolofnred  with  indigo 
were  ut}ected  into  the  atoaach.  At  the  end  of  half  an  hour,  two 
oimoea  were  brought  np  by  vomiting;  and  the  dog  being  killed*  one 
otnoe  was  found  remaining  in  the  stomacb;  flo  that  two ouncea  had 
neaped.  The  spleen  was  turgid :  and  upon  making  a  transverse 
section  of  it,  the  cut  surface  prcsentcf!  an  nppeamnce  of  molecules 
or  vesicles  of  a  white  colour,  surrounded  by  the  small  ramihcations 
of  the  arteries  and  plexuses  of  small  veins. 

In  Mr.  Home's  next  experiment,  he  endeavoured  to  detect  the 
coorae  of  the  fluid  from  the  stomach  of  a  dog,  by  employing  a  decoc- 
tion of  madder ;  but  though  the  urine  appeared  to  he  somewhat 
tinged  with  the  madder,  no  such  colour  could  be  diaoemed  in  the 
spleen. 

At  the  suggestion  of  Mr.  William  Brande,  he  next  jiubstituted 
tincture  of  rhubarb,  the  j)rescnce  of  which  miq-ht  be  made  very  evi- 
dent by  the  addition  of  an  alkah,  which  occasiuus  it  to  assume  a 
brownish  red  c(jlour. 

After  having  learned,  by  various  trials,  by  what  time  and  within 
what  period  the  eflect  of  rhubarii  might  be  perceived  in  the  urine  of 
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a  man,  he  again  made  a  dug  the  subject  af  experiment ;  and  after  he 
had  tied  the  pylorus,  about  three  ounces  of  a  mixture  of  tincture  of 
rhubarti  with  water  ireie  at  intorvtlaiijected  into  Upon 
kilitng  this  dog,  at  the  expiiitioii  of  e4;ht  hoiin  and  a  half,  his  Mad- 
der was  found  distended  with  urine  hi|^y  tinetimd  with  the  rhubarb. 
The  spleen  was  turgid ;  and,  when  cut  through  and  examined  by  a 
maf^ifyin£r-irhi«s,  appeared  to  consist  of  two  part?  intermixed,  but 
verv  di'^tinguishable  from  esich  other  by  their  colour  ;  the  one  wok 
transparent,  in  the  form  of  small  circles  or  ov;il<,  and  i?urrouiuicd  hy 
a  diticrcat  structure,  which  vmi»  vasculiir,  uf  u  red  colour,  but  of  a 
lighter  hue  than  llie  anbitanoe  of  the  liw. 

Thb  spleen  was  immeiaed  m  water,  and  being  cut  into  amali 
ineoes,  the  water  became  discemibly  impregnated  with  the  xhnbarb, 
as  was  rendered  namfest  by  the  test  of  alkali. 

On  the  contrar}',  an  equal  i>()rtion  of  tlie  liver  of  the  same  dog, 
trentrd  in  the  same  way,  gave  no  such  colour  to  the  water,  but  only 
tinged  it  with  blood  of  n  rod  colour.  Although  tiuids  Jire  thus  found 
to  pass  from  tiie  btomach  to  tiie  t?plceii,  the  vessels  by  which  thty  are 
conveyed  have  not  been  detected,  nor  does  Mr.  Home  eiitextain  much 
hope  of  inch  a  discovery. 

Oa  the  CompotUiom  of  the  Cbmpoaatf  SiUphmrei  frem  IM  Boyn,  emd 
an  Account  of  its  Qyetale,  By  James  Smithson,  Eeq.  F.R^, 
Read  January  28,  1808.    [Phil.  Drttne.  1808»  p,  55.]  _ 

Mr.  Sniithson  e:ives  a  particular  description  of  the  form  of  thesul- 
phuret  of  lead,  antimony,  and  copper,  because  that  which  was  laid 
belbie  the  Society  in  1804  ^ipeared  to  ham  materially  inaocorato 
and  imperfect;  and  he  further  offers  aome  observations  upon  Mr. 
Hutchett's  experiments,  which  he  deems  essentially  necessary  to  our 
rightly  understanding  this  suhstanoe,  as  well  as  many  other  i^twntnl 
compound*  to  which  the  same  principles  extend. 

The  author  conceives  it  not  to  be  probable  that  this  ore  is  a  direct 
quadniple  combination  of  the  three  metals,  lead,  antimony,  and  cop- 
]>er.  with  sulphur ;  but  thinks  it  much  more  credible  that  it  consists 
of  the  tliree  sulphurets  of  these  metals. 

On  this  ptesumjition  he  makes  eiqperimenta*  to  detemine  the  pro- 
portion of  these  sulphurets  to  each  other;  and  since  10  grains  of 
galena  {)roduce  12|  sulphate  of  lead,  he  thence  infers  the  quantity 
of  galena  indicated  by  60' 19  grains  of  sul]ihate  of  lead,  obtained  by 
Mr.  Hiitchett.  So  also  with  respect  to  Mi!])hate  of  antimony; — 
as  10  grains  yield  II  of  precipitate  from  inuriatic  acid  by  writer, 
he  is  enabled  to  (k  termine  the  quantity  of  .>ulj)liurct  of  antimony, 
corresi)()nding  to  Mr.  Hatchett's  precipitate  of  28  04  grains.  Willi 
respect  to  sulphate  of  copper,  his  method  is  not  so  direct;  for  as  he 
had  none  of  this  solphuret  on  which  to  make  eiperiments,  he  only 
presumes  that  tihe  remainder  of  the  ore  consists  of  this  compound ; 
and  hence  he  obtains  the  following  results :  sulphuret  of  lead,  49*7 ; 
^ulphuret  of  antimony,  *2i)  G  ;  »ulphuret  of  copper,  20*7. 

From  the  near  tigreement  of  these  numbers  with  the  sim|>le  pfo- 
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portions  of  50.  30,  and  20.  he  thinks  It  no  crront  violation  of  pnjfj.n- 
bility.  to  9upfx»se  that  experiments  attected  witii  no  error  would,  iit 
fact,  have  given  these  integral  results  instead  of  the  former  decimal 
parts. 

Mr.  SmitfaKm  proceeds  further  to  express  his  doubts,  not  only  of 
tlieeziiteiioeoC<iiiadrttpte«tNifceiTOof  stii^  He 
believes  that  all  oonibiiialkm  whatever  is  biiuury,  and  is  inclined  to 
consider  the  present  compound  as  consisting  of  equal  parts  of  galena 
and  fahlcrtz ;  the  latter  being  also  a  binary  compound  of  the  sulphu- 
rot''  (^f  antimonv  and  of  copper,  in  the  profioitioa  of  tfaiee  of  the  fur* 
mer  to  two  of  the  hittrr. 

The  author  next  computes  the  proportion  of  the  four  uitimate  ele- 
ments ;  and  these,  l>ein{^  deduced  from  assumed  simple  fractions,  are 
simply  as  the  numbers  12,  23,  lo,  and  8.  These,  he  remarks,  are 
aezageaimal  parts  of  this  ore.  as  were  those  also  which  in  a  former 
paper  he  assigned  to  calamine. 

When  in  that  communication  he  offered  a  sTstcm  founded  on  the 

« 

results  of  his  own  ex|jeriment8.  he  is  apprehensive  that  he  may  have 
been  supposed  to  l>e  influenced,  even  unconsciuu&ly  to  himiielif.  by  a 
favourite  theory ;  but  the  present  ca«e  he  think;*  nt>t  liable  to  the 
same  objection,  since  no  fondness  for  theor}' affrcted  tlie  expenineuts 
of  Mr.  Hatchett,  which  nevertiicicss  accord  with  its  principles  when 
viewed  m  a  proper  light. 

Mr.  Smithaon,  conceiving  it  established  that  chemical  compounds 
consist  of  elements  united  in  simple  proportions  by  weight,  observes, 
that  greater  accuracy  is  to  be  expected  from  correct  theory  than  can 
be  obtained  in  chemical  experiments. 

The  principles  of  his  theory  require  that  «imple  ratios  should 
always  obtain  in  binary  compounds  ;  nnd  hr  irivt  s  instances  from  the 
bubjrr  ts  of  the  foreiroin^^  experiments,  which  any  chenust  can.  by 
caretui  rrj)ctition,  cuiitirm. 

llie  ratios  which  he  cissigns  to  the  compounds  of  lead  are  such, 
that  two  parts  of  lead  make  three  of  sulphate  of  lead,  and  five  of  lead 
make  six  of  sulphate  of  lead.  So  also  five  of  antimony  malce  six  of 
sulphuret.  and  three  of  antimony  malfe  four  of  {wwder  of  algnroth. 

Fkom  the  only  crystalline  form  which  Mr.  Smithson  believes  to 
exist  of  the  triple  sulphuret,  he  infers  that  its  primitive  form  is  a 
cube,  and  not  n  tetnihednd  i>r!'-m,  as  stated  by  Count  Boumon  ;  nnd 
he  obser\-cs,  that  the  angles  given  by  the  Count  arc  at  variance  with 
each  other. 

On  Oxalic  ,1r,'ff.  B'f  T1iomn«^  Tbom«on.  M  D.  F.R  S  FjK  Commu- 
nkated  by  t  liarles  Hatchett.  Esq,  F,H,6,  Read  January  14, 1801*. 
IPha.  tram.  160d,/;.  63.J 

Thoui^h  much  import:mt  information  has  resulted  respecting  the 
formation  of  this  acid,  from  the  experiments  of  Hermbstadt,  Westrumb. 
Berthollet.  Fourcroy.  and  Vauqnelin,  the  propn-ties  of  it  liavc  l)eeu 
rather  neglected  since  the  original  dissertation  of  UergmaUt  to  whom 
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we  are  indebted  for  the  fir«t  account  of  its  properties.  Dr.  Thomson 
hns  in  consequence  underUiiccn  a  set  of  experiments,  with  the  riew 
nf  aficertainiiig  various  particulars  respecting  it. 

Since  the  cryBtals  of  osalic  add  effloieaee  and  loee  a  pazt  of  flieir 
iveight  when  moderatelj  heated,  he  endeafoun  to  aaeeitaiii  what 
portion  of  thia  low  was  to  be  ascribed  to  water  of  crjstallisatMB,  hj 
unitiiig  ft  known  quantity  ol  the  acid  with  lime,  bj  pwripitntinn 
from  a  known  solution  of  it  in  muriatic  acid. 

ITie  (juantity  of  ariH  employed  weighed  58  3  crniin?  :  the  oxalate  of 
lime  produced,  when  perfectly  dried,  weighed  7 '2  i:r:uns.  This  oxa- 
late being-  heated  to  redness,  gave  49"5  carbcniatc  ot  Hme  ;  and  by  a 
further  exposiure  to  a  violent  heat,  yielded  27  pure  Ume,  wiuch  being 
dednetod  from  72  oxalate,  left  45  for  dry  oxalic  acid,  or  tVV  of  the 
quantity  employed  lor  aatuiatiop.  Tlie  aame  expenment  alao  givea 

{62-5 
37-5; 
100*0 

a  jmiportion  which  differs  from  that  of  Bergman* becanae  he  neglect- 
ed to  ne\itrali7.e  the  acid  from  which  the  lime  WAS  precipitated,  and 

which  retained  a  pjui;  in  j^olution. 

To  obviate  any  chance  «if  error  in  so  fundamental  au  experiment. 
Dr.  Thomson  thought  it  worth  w  hile  to  verify  that  analysis  by  a  dif- 
ferent mode  of  operating.  A  known  quantity  of  acid  having  been 
precipitated  hy  lime-water,  he  obtained  a  quantity  of  oxalate  q£  lime 
that  corresponded  aoeuntdy  with  the  foregoing  eetimate. 

Hie  oxalate  of  magneata  ia  Ttry  similar  to  that  of  lime,  and  is  not 
aenaibly  dissolved  by  water ;  nevertheless,  if  a  solution  of  oxalate  of 
ammonia  be  poured  into  a  solution  of  sulphate  of  magncmu  no  pre* 
cipitate  is  formed  till  after  concentration  by  heat. 

Oxalate  of  potash  readily  crystallizes  in  tlat  rhomboids,  which  dis- 
solve in  thrice  their  weie^ht  of  water  at  60°.  This  bidt  ;il*o  combines 
witlk  excess  of  ^id,  luruiing  a  superoxalate,  long  known  by  the  name 
of  Salt  of  Sorrel,  very  sparingly  soluble  in  water.  Hie  potedi  in  thIa 
aalt,  aa  Dr.  Thomaon  remaika,  oontaina  very  neaily  the  double  of  tiiait 
quantity  of  add  which  would  be  necessary  barely  to  neatndiae  it. 

Soda  also  forms,  with  this  acid,  a  salt  that  readily  crystalli?:es.  and 
it  is  said  to  be  capable  of  combining  with  exoeaa  of  acid;  hot  Dr. 
Thomson  bno  not  triod  it. 

The  oxiilatc  of  ;aiiriionia  is  much  less  soluble  than  either  of  the  pre- 
ceding. .  I  hoiiison  having  carefully  examined,  by  direct  satura- 
tion of  oxalic  acid,  tlie  proportions  in  which  the  acid  and  base  unite 
to  form  the  several  earthy  and  alkaline  cyxalates,  gives  tablea  of  them, 
adapted  to  various  practical  purposea;  bat  having  remarked  that  ox- 
alate of  strtmtian  thus  formed  contained  a  larger  quantity  of  the  earth 
than  was  expected,  he  neutralized  a  known  quantity  of  oxalic  acid  by 
ammoma,  and  with  that  compound  made  a  precipitate  from  muriate 
of  stronl.an.  By  this  method  of  obtain inj^  tlie  compound,  the  same 
(juantirv  of  ncid  ivn«  found  to  have  united  with  only  half  the  quantity 
of  «trontian  that  iiad  been  contained  in  tiie  former  precipitate ;  a 
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proportion  which  he  had  before  observed  to  take  place  in  the  mper* 

oxalate  ond  neutral  oxalate  of  {)otash. 

in  the  decomposition  of  these  salts  by  heat,  Dr.  'iliomson  found 
the  acid  to  he  rpMolvcd  into  water,  carbonic  add,  carbomc  oxide,  car- 
buretted  hydrogeo,  and  charcoal. 

Witii  the  view  of  determining  with  precision  the  compoiition  of 
onlic  acid»  Dr.  nmnuon  naade  choice  of  the  oxalate  of  lime,  of  which 
100  grains  by  distillation  yielded  60  cubic  inches  of  gas,  consisting 
of  carbonic  acid  gas  and  inflammable  gas,  in  the  propottioii  of  2  of 
the  former  to  7  of  the  latter,  ll&e  inflammable  gas  also  consisted  of 
2  parts,  sev^cn  tenths  being  cafbonic  oiude*  and  three  tenths  caibo- 
retted  hydms-en. 

Hcriix'  il"  Ifif)  [rrain^i  of  oxalate  of  lime,  which  contaui  100  oxalic 
iicid,  be  disUlied,  the  products  are,  o9'53  cuibumc  acid,  24  28  in* 
HamiMitia  a|r,  11*51  watCT,  4*69  diaxooal :  and  as  the  eomrtitnents 
of  these  piodneta  are  known,  the  ultimate  elements  are,  64*69  oxygen, 
31*78  carixm,  3*53  hydrogen;  which  Dr.  Thomson  considcn  to  be» 
64  oxygen,  32  carbon,  and  4  hydrogen. 

In  the  analyj'is  pven  of  this  acid  by  Fourcroy,  as  i>erformcd  by 
Vauquelin  and  himself,  the  qimntity  of  carbonic  acid  n^penrs  much 
too  small ;  and  Dr.  Thomson  is  convinced  their  methiul  mu^^t  he  erro- 
neous, as  the  quantity  of  carbonic  acid  aloue  thaL  formed  during 
distillation  contain^^  considerably  more  carbon  tlian  they  assign  to 
oxalic  add. 

FWnn  the  weights  of  tiie  elements  obtained  irom  oxalic  add  by 
chemical  analysis.  Dr.  Thomson  tnnia  to  Tiewa  of  a  different  nature, 
and  hopes  to  arrive  at  a  more  intimate  and  accurate  knowledge  of  the 

difference  between  this  acid  and  other  vegt?tablc  products  consisting^ 
of  the  .same  ingredient'^,  by  attending  to  certain  numerical  relations 
of  their  elements  to  each  other :  and  this  relation  is^  ^uch.  that  if  hy- 
drogen be  expressed  by  1,  the  number  wiuch  corresponds  to  carbon 
is  4'5,  and  oxygen  6.  Azote,  expressed  according  to  the  same  scale, 
will  be  5.  Hie  law  obsenrable  in  tibctr  union  is  this,  that  in  all  their 
eoaqionnds  the  proportions  of  these  conslituentB  may  be  always  ex* 
pressed  by  these  numbers,  or  by  small  multiples  of  tiiem ;  for  instance, 

Oxyg.  Hydr. 

Water  consists  of  ...  •  6  1 

Carbomc  oxide   6  — 

Carbonic  acid   2x6  — 

Carburetted  hydrogen. .  —  2x1 

Olcfiant  gas   ,  —  1 

Nitrous  oxide 6  — 

Nitroui*  gas   6  — 

Nitrous  acid    2x6  — 

From  the  knowlcdf^e  of  this  law,  which  was  first  ohsenTd  by  Mr. 
Dalton,  it  is  dithcult  (.^^ayi*  Dr.  lliomson)  to  avoid  concluding,  with 
hira,  that  the  numbers  above  given  represent  the  relative  weights  of 
a  single  atom  of  each  of  these  element* :  tluit  they  first  unite  atom 


Carb.  Aioie. 

4-5  — 
4*5  — 

4-5  — 
45  — 

—  2x5 

—  5 

—  5 
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toatom;  biit tlulilwyiMyilioooiiibmeiatlieimii^^ 

tDcrr  ])rirt  icles  uf  (me  MMt  With  ooe  of  mother. 

Dr.  'i'homson  observes,  that  the  same  law  holds  also  with  respert 

to  >iMltsi,  and  that  numbers  mnv  be  affixed  to  earh  of  the  acids  and 
eiich  of  the  bases;  which  numbers,  ur  tht  ir  rnulti ] <lc<,  will  represent 
th«?m  in  uH  the  combiiiiitioiis  into  \s  liirh  thoe  Inxiies  enter. 

In  this  scale  the  particle  of  t^ulphunc  acid  is  represented  by  33» 
muriatic  acid  by  18,  nitric  acid  by  17.  caibonic  acid  by  17*5,  Im,* 
rytes  67,  lime  28,  aoda  24,  MBmonk  6. 

From  tbeM  data,  and  finom  the  proportioo  in  which  oxalic  add  haa 
been  found  above  to  combine  with  several  baaei.  Dr.  Thomson  assigns 
the  number  39*5,  which  represents  the  particle  of  oxalic  acid.  Ke- 
vcrtinp  next  to  the  proportion  of  its  element?,  and  to  the  wei^t«  of 
their  respective  atoms,  he  finds  the  integrant  particle  of  ox?ilic  acid 
to  consist  of  4  ntom«i  of  oxviren,  3  of  carl)on,  and  2  of  livdrotrcn  :  the 
aggregate  weiglits  of  \vliicii  amount  to  the  same  nuiuucr,  at 
which  he  had  arrived  by  a  different  mode  of  estimation. 

According  to  thew  proportions,  1(K)  parte  of  oxalic  ad4  will  oon- 
•ist  of  ita  three  elements,  in  the  proportion  of  61,  34  and  5,  imrtead 
of  64.  32  and  4  ,  numbers  not  exactly  correspondhigybut,  in  the  esd- 
mation  of  I>r.  'ilioinaon,  approaching  aulieientiy  near  to  heightwi  the 
probability  of  the  reasoning  emidoyed. 

We  muv  iH  \t  conceive  3  ]>articie8  of  oxalic  acid  thus  constituted 
to  he  dcf  MiiijKised  at  once,  and  to  yield  4  parljcles  of  cnrhonic  acid, 
2  of  c.u  buittted  hydrogen,  and  2  of  carlwnic  oxide,  3  oi  water,  and 
I  particle  uf  cliarcual ;  and  might  thence  expect  100  parts  of  acid  to 
yield. 

Carbonic  acid  ....  55* 70,  instead  of  59'53,  actually  obtamcd. 

Inflanmudile  gas  . .  28  64,    24-28.   

Water  11-81.  11-51,   

Chaieoal   8-80,    4-68.   

It  is  unposaible,  Pr.  Thomson  observes,  to  expect  exact  corxe- 
Bpuiidence  till  the  numbers  representing  the  weights  of  the  elemeu- 
tiury  atoms  be  ascertained  vrith  accuracy,  instead  of  the  round  nnaa- 
liere  wlucAi  he  haa  aianmed,  for  the  purpose  of  ahowing  an  appnizi- 
mation  of  tiie  theoretic  inferencea  to  tlie  leanlti  obtained  hy  eaqwri- 
ment. 

In  an  analysis  of  sugar,  which  follows,  by  a  seiiea  of  eiqieriments 

and  of  hy})othetical  reasoninp:.  dilferent  from  the  experimenb?  and 
reasoning  of  Lavoisier,  Dr.  Thomson  ncverthele??  no^ees  with  liim, 
to  great  accuracy,  in  his  results  :  and  assuming  (34  oxygen,  8  hydro- 
gen, and  24  carbon,  as  the  true  elements,  if  these  nimibers  be  re- 
spectively divided  by  the  weights  of  their  single  particles,  the  num- 
ber of  atone  of  each  which  combine  to  Ibnn  lugar  are  to  each  oHicr 
aa  5, 3,  and  4  respectively. 
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On  Super -acid  uud  Sub-acid  $qU9.  By  William  Hyde  Wollaston. 
M.D.  Src,  R.8.  Read  Jvkvmrj  S8, 1808.  iPkii.  Tram.  1808. 
p,  96.] 

The  antbor  having  mm  time  tinoe  ohaerved  verioni  imtanoM  ef 
raper-acid  salts,  in  wUch  he  found  that  the  qiumtity  of  add  was 
ezacHy  doable  of  vhat  would  be  necemry  merely  to  ntorate  the 

alkali  present,  had  intended  to  hare  pursued  the  inquiry,  but  was 
prevented  by  the  publication  of  Mr.  Daltoa'B  theory  of  chemical 
GombinatioD,  as  explained  by  Dr.  Thomson. 

However,  since  it  appeared  tliat  Mr.  Dalton's  theory  was  originally 
founded  on  the  analysis  of  gases,  which  is  attended  with  too  many 
diffieoltiee  to  be  vepealed  by  every  one  irbo  may  be  denioiia  of  veri- 
fying the  law  of  sim]de  multiples  by  experiment,  the  aatfaor  tbonght 
tl  might  be  desirabk  to  aeleet  firom  his  observations  certain  experi- 
ments extremely  eaay  to  be  repeated,  each  of  which  exhibits  in  itself 
tlie  most  direct  and  simple  proof  of  the  law  iindfr  con'^ldcnition. 

The  subcarbonatea  of  potash  and  of  soda  are  named  as  instances 
of  salts  containiijg  exactly  half  the  acid  nrrc^^nry  to  form  their 
fully-saturated  carbonates ;  and  the  proof  is  obtained  by  tukuig  two 
quantities  of  either  of  time  alkalies  fiiUy  carbonated.  One  quantity 
being  taken  exactly  doable  of  tlie  other,  is  exposed  to  a  red  heat, 
and  is  theieby  lednced  to  a  semi-carbonate  ;  for  it  now  yields  the 
same  nMasuic  <tf  gas  that  is  given  oat  by  the  imbamt  half  quan- 
tity. 

Siiper-«Tilphr\te  of  potnsh  if?  adduced  as  an  instanrc  of  a  salt  ron- 
taining  an  exact  double  ^hare  of  ac  id.  Tlie  j  root  consists  in  taking- 
two  equal  r|uantitics  of  jiotash,  to  one  ot  wlucii  is  added  any  large 
quantity  uf  bulphunc  acxU,  and  the  mixture  is  exposed  to  a  red  heat, 
by  which  a  pari  of  the  redundant  acid  is  expelled ;  but  such  an  ex- 
cess of  acid  remains  as  is  neutndiaed  by  the  second  equal  portion  of 
alkali  reserved  for  that  purpose. 

Super-osEalate  of  potash  is  also  proved  to  be  an  exact  binoxalate. 
THvo  equal  quantities  are  taken  nf  -alt  of  sorrel ;  one  is  exposed  to  a 
red  heat,  to  destroy  the  whole  of  its  acid,  after  which  the  alkali  that 
remains  is  just  suthcient  to  neutralize  the  redundant  add  of  the  other 
portion. 

In  addition  to  the  preceding  compounds  selected  as  distinct  exam- 
plea  of  semi-aeid  and  bin-acid  salts,  the  author  has  observed  one  le- 
marltable  instance  of  a  more  extended  and  general  prevalence  of  the 
same  law.  For  when  the  circumstances  are  such  as  to  admit  the 
union  of  a  further  quantity  of  oxalic  acid  with  jiotash,  the  quantity 
is  a^n  doubled  ;  ^^o  that  the  potash  present  is  sufficient  to  saturate 
only  one  part  in  four  of  the  acid  contained  in  any  quantity  ul  the 
sslt;  and,  consequently,  the  three  redundant  parts  of  acid  require 
for  their  ucutraUzation  the  alkali  of  three  equal  quantities  of  this 
quadroxalate,  which  may  be  obtained  by  burning,  aa  proof  that  the 
proportion  has  been  rightly  ascertained. 

llie  last  experiment  is  dedgned  to  determine  whether  potash  would 
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also  iimie  with  three  quantitietof  oxiUie  acid ;  but  it  was  found,  that 

when  two  parts  of  potash  nre  in  «ohition  with  «ix  equivalent  quanti> 
tics  of  oxalic  acid,  thcv  (lf»  not  ( lystallize  toircther  in  this  proi)ortion; 
but  one  jiart  of  the  puUush  btcumes  a  true  binoxahite  hy  union  \vi  th 
two  parU»  out  of  the  six  of  oxalic  aciii  taken ;  and  the  other  pari  ui 
potash  is  found  united  with  the  remaining  four  parts  of  acid. 

The  author  expreaaet  an  opimon  that  we  ahall  not  be  eUe  to  es- 
plain  eariActorily,  why  this  add  refoses  to  unite  in  the  proportion 
of  d  to  1,  till  we  can  attain  a  just  conception  of  the  geometrical  ar* 
ran^ment  of  the  elementary  particles  in  all  the  three  dimensions  of 
solid  extension.  It  heintr  f^ny^posed,  for  instance,  that  the  particles 
are  sj)herical  (which  is  the  simplest  h3rpothesiis),  if  they  unite  1  to  1, 
there  is  but  one  mode  of  union.  If  2  particles  arc  united  to  1,  the 
2  particles  will  arrange  themselves  at  opposite  poles  of  that  to  \^iiich 
they  are  united.  If  there  be  3  particles,  the  only  regular  poaitioii 
in  which  they  oould  xemain  is  in  the  Ibim  of  a  triangle  in  a  great 
circle  sunounding  the  single  spherule ;  but  for  want  of  aimilar  mat- 
ter at  the  poles  of  this  circle,  the  equilibrium  would  not  be  stable. 
But  again,  if  there  be  4  to  1,  a  stable  equilibrium  would  occur,  when 
they  assume  the  form  of  a  regular  tetrahedron,  surrounding  the  single 
particle. 

liut  as  the  author  docs  not  place  mucli  reliance  on  this  explanation, 
since  such  a  geometrical  arrangement  of  the  primary  elements  la 
altogether  conjectural,  he  is  desirous  that  it  should  not  be  confounded 
with  the  restdts  of  the  facts  above  related,  which  are  distinct  and 
i^atisfactory  with  respeet  to  the  eiistence  of  the  law  of  wnple  mul- 
tiples. 

On  the  I f  convertibility  of  Bark  into  Alburnum,  By  Thomas  Andrew 
Kniirht.  Esq.  F.R.S.  In  a  Letter  to  .S'/r  Joseph  Banks,  K.B,  FMM. 
Head  February  4,  1808.    IFhU,  Trans.  1808, /».  103.] 

Mr.  Knight  having  on  a  fonner  ixscasion  observed  die  baik  of  trees 
to  originate  from  a  fluid  exuding  from  both  bark  and  alburnum,  con- 
tinues the  subject  by  observations,  tending  to  prove  that  bark  thus 
formed  always  remains  in  the  state  of  bark,  and  that  no  part  of  it  is 
ever  converted  into  alburnum,  as  various  eminent  naturalists  have 
maintained. 

Equal  portioub  of  bark  from  beveral  branches  of  an  apple  and  a 
crab-tree  were  removed  by  circular  incisions,  and  transposed  from 
tree  to  tree  in  the  spring ;  and  a  vital  union  was  secured  by  bandageSk 
and  by  a  plaster  of  bees'  wax  and  turpentine. 

When  some  |neoes  of  bark  were  removed  in  the  autumn  of  the 
same  year,  a  layer  of  alburnum  was  fotmd  to  have  been  formed  be- 
neath them  in  ever}'  instance ;  that  of  the  crab-tree  havinpr  the  colour 
and  r(>ULr!i[H'*-s  of  the  stock  on  which  it  waa  produced,  while  that  of 
the  aiipie-tree  showed  none  of  the  sinuosities  of  the  bark  of  the  crab- 
tree  which  covered  it ;  neither  did  the  vessels  and  hbres  of  the  uew  ly- 
generafted  albunmm  in  any  degree  coirespond  with  those  of  the  trans- 
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posed  bark.  And  it  was  evident,  that  in  each  tnitailC€  a  new  Wytt, 
both  of  cortex  and  of  nlb^jrnum,  was  q-cneratcd. 

Mr.  KiughL  s  attention  was  next  directed  to  the  prnenresuive  for- 
matu>ii  of  alburnum  in  the  youn^  shoots  of  an  oak  (  opjjice;  but  he 
could  discover  nothing  like  trmismutation  of  hark  into  alburnum, 
although  the  eonuneaeenieiit  of  altNinious  laym  in  tiiis  tree  »  pecu- 
liarly conspiciioas,  by  a  dieolar  row  of  very  laif;e  tubes.  Tlieae 
tube»  he  fouiid«  at  their  first  fbnnatioii,  passing  through  a  soft  gehi* 
tinous  substance*  much  leie  tenacious  than  the  surrounding  pre* 
existent  bark ;  and  there  was  notlung  in  the  hark  at  all  corro«pond- 
ing  to  the  circiiJar  row  of  tubes  contained  in  the  alburnum,  i  ha 
interior  surface  the  bark  is  at  the  same  time  well  defined,  and  ita 
own  peculiar  vessels  are  distinctly  visible,  and  by  no  means  exhibit 
any  appearance  of  progressive  truismutation. 

Mr.  Knight  remaoln  ahK>,  that  the  qualities  of  diiierent  lands  of 
wood  are  not  in  any  degree  indicated  by  the  bark  which  covers  them. 
He  instances  the  wych-ekn  and  the  ash.  the  woods  of  which,  for 
agricultural  implements,  are  frequently  substituted  for  each  other, 
although  the  textures  of  tli^'ir  )>nrk«  nrc  extremely  dissimilar:  inas- 
much as  one  is  brittle,  and  the  other  so  tough  as  frequently  to  be 
usetl  for  ropes. 

Another  circumstance,  very  untavoumble  to  the  theory  of  conver- 
sion, is  the  firm  adhesion  which  subaists  between  the  layers  of  baik 
to  eadi  other,  ui  comparison  to  their  adhesion  to  their  alburnum. 

Two  experiments  «»f  Du  Hamel  are,  however,  cited  by  Mubel  an 
support  of  that  theory. 

In  the  first,  pieces  of  silver  wire,  inserted  into  the  bark,  were  fre» 
quently  found  in  the  alburnum  ;  but  the  evidence  is  defective,  it 
was  not  rightly  ascertained  that  the  jiieces  of  wire  did  not,  at  tiieir 
first  insertion,  pass  between  the  bark  and  alburnum,  ami  tims  be 
liable  to  be  covered  by  a  new  deposition  of  either  one  or  the  other. 

In  the  second  expoiment,  the  bud  of  a  peach-tree,  with  a  piece 
of  berk  attadied  to  it,  was  inserted  into  a  plum-stock ;  a  layer  of 
wood  was  afterwards  found  beneath  the  inserted  baric,  perfectly  si- 
milar to  the  peach  ;  but  it  is  easier  to  conceive  a  layer  of  alburnum, 
[Generated  hy  deposition  from  fluids  that  have  circulated  throuc^h  the 
inserted  bud,  than  that  a  part  of  its  bark  should  be  converted  into  a 
layer  of  alburiium  more  than  twice  as  thick  as  the  inserted  bark. 

Mr.  Knight  also  remarks,  that  when  the  bud  i^i  destroyed,  the  bark 
depoata  no  alburnum ;  but,  being  small,  it  becomes  ultimately  co- 
vered hf  the  succesnve  albuinous  Uyera  of  the  stock,  and  may  be 
firand  many  yean  afterwards  to  have  made  no  progress  towards  con* 
vdnon  into  wood. 
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Seme  Account  of  Cretinism.  By  Henry  He  eve,  M.D.  of  Norwich. 
Communicated  by  William  Hyde  Wollaston,  M.D.  SeCmR^.  iletd 
February  U,  1808.    IFhil.  TroMS,  im^.p.  111.] 

The  peculiar  idiots.  Cietiiis,  whteb  prevail  in  the  \*alai8  and  in 
Switzerland,  appear  to  have  been  tot  described  by  Felix  Plater  in 
1656;  but  the  author  of  the  present  communication  refers  to  M.  de 
Saussure  for  the  mo«t  accumtc  account  of  the  appearance  of  the  dis- 
order ;  to  Malacami  of  Turin,  and  to  Frofesj^or  Ackerman,  for  a  par- 
ticular defied ption  of  sevend  cretins  that  they  dissected  ;  and  iur  a 
more  full  uccuunt  of  the  luaiady,  to  the  E*sai  sur  le  Goitre  et  Cre- 
tinisme,  by  Mons.  Foder^. 

By  these  and  other  accounts.  Dr.  Reeve's  curiosiAy  was  excited  to 
examine  what  connexion  conk!  subsiet  between  mental  imbedlityand 
that  enlargement  of  the  thyroid  gland  which  so  frequently  acoompa* 
nies  it,  and  which,  in  j^nend,  first  attracts  the  notice,  and  ha?  much 
ocrnpied  the  nttcntion,  of  those  who  have  described  cretinism.  But 
this  1-  n  ot  ;i  f  uiistant  attendant ;  while  the  mure  essential  symjitums 
are,  dc  ionned  head,  diminutive  stature,  a  i^ickly  complexion,  a  vacant 
countenance,  coarse  and  prominent  eyelids,  wrinkled  and  pendulous 
skin,  with  muscles  proportionally  flabby.  The  qualities  of  the  mind 
correspond  to  the  outward  appearance,  and  vary  in  all  degrees,  irom 
common  stupidity  to  comj^te  fiitoity. 

Notwithstanding  the  assertions  and  ingenious  reasoning  of  Foder6 
and  other  authors  upon  the  snj)po«r(l  connexion  between  goitre  and 
cretinism,  tlic  author  is  inclined  to  think,  from  llic  inst;inces  which 
he  had  an  opportunity  of  obs.er\ m":  m  ihe  neighb()uilu>od  of  Mar- 
tigny,  that  the  two  di:>orders  are  pt-rfectly  di^^tinct;  and  that  tiiough 
they  frequently  occur  in  the  aame  person  in  oountxies  where  both  dk- 
ordeis  are  endemial,  yet  no  necessary  connexion  subsists  between 
them :  for  even  tiiere,  many  peiaons  have  goitre  without  cretinian, 
and  many  cretins  have  no  goitre ;  and  in  Britain,  we  know  that  no 
wealciifps  of  the  intellectual  powerj»  accompanies  bronchocele. 

Dr.  Reeve  i«  inclincr!  to  ascribe  this  sin irular  malady  to  peculiarities 
in  the  physical  constitution  of  certain  districts.  Tlie  vidley;*  wlierc 
cretinism  is  most  frequent,  as  Saussure  justly  observes,  are  surruuiided 
by  very  lugh  mountains ;  they  are  sheltered  from  currents  of  air,  and 
are  exposed  to  both  the  direct  and  reflected  rays  of  the  sun*  The 
atmosphere  is  humid,  dose,  end  oppressive :  the  houses  of  tiie  cretins 
are  also  generally  in  the  most  confined  situations,  are  very  filthy,  very 
hot,  and  miserable  habitations  ;  while  in  the  more  airy  and  elevated 
parts  of  the  mountains,  no  cretins  arc  to  be  ^een. 

The  hypothesis,  that  snow-water  is  the  cause  of  goitre  and  of  cre- 
tinism, our  author  observes,  is  contradicted  by  the  most  obvious  facts  ; 
since  there  are  many  places  contiguous  to  glaciers  where  the  inhabi- 
tants can  drink  nothing  but  snow-water,  and  yet  are  not  subject  to 
these  dtsorden ;  which,  on  the  contrary,  do  occur  in  some  places 
where  snow>water  is  unknown. 

The  theoiy  also  which  ascribes  then  to  waters  impregnated  with 
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calcareous  matter  is  equally  Tinfounded ;  and  even  the  general  opi- 
nion, that  goitre  ia  endemial  in  mountainous  countries,  is  of  no  value, 
since  it  is  rare  in  Scotland,  though  mouutaioous,  aad  very  commoa 
in  the  county  of  Norfolk. 

From  those  dissections  which  have  been  made  of  cretins  by  Acker- 
nuui,  by  Malacarni  of  Torn,  and  by  Foder^»  tome  very  nngular  ap- 
pearances in  the  cranium  have  been  observed.  There  was  no  cavity 
for  the  reception  of  the  pons  varolii  and  medulla  oblongata ;  and  that 
which  contained  the  oerebeUum  scarcely  exceeded  one  third  d  its 
natiirnl  capacity. 

The  jiresent  paper  is  accompanied  with  two  drawings  taken  in  the 
anuioiuicai  museum  at  Vienna,  from  the  skull  of  a  cretin  who  died 
at  thirty  years  of  age ;  yet  the  fbntauelle  is  not  cloised.  the  second 
ael  of  teeth  are  not  out  of  their  sockets,  and  none  of  the  bones  axe 
distinctly  and  completely  formed.  Every  part  bears  marks  of  irre- 
gularity in  the  growth  and  formation  of  bone.  Hie  sygomatic  and 
maxillary  processes  of  the  ossa  malse  are  wanting ;  the  ossa  naj-i  \  cry 
small ;  in  the  temporal  bone  the  zygomatic  process  terminates  at  the 
coronoid  j^roccss  of  the  lower  ;  the  mastoid  and  styloid  proce^'-es 
are  wuiitmpr;  the  os  occlpitis  is  uiiusnallv  h\rL^c,  ;ind  numerou-  uddi- 
tiuual  u:isu  trit^uclra  arc  ::uta  aiuug  the  wiiuic  cuui:ie  ui  tiic  liunbdui- 

dfll  suture. 

Cretininn,  says  the  author,  is  a  most  distinct  instance  of  the  effect 
of  physical  causes  on  the  intellectual  as  well  as  on  the  bodily  powers ; 
and  it  is  now  sufhciently  ascertained,  tiiat  it  may  be  ])re vented  by 

removal  of  children  from  the  confined  and  dirty  situations  to  the 
more  open  and  airy  parts  of  the  mountains  :  nnd,  nrrordtngly,  the 
number  of  cretins  has,  within  the  last  ten  year^,  n^t  nsibly  Uiminibhed. 
The  analogy  between  this  disorder  and  rickets  is  considerable.  It  ii» 
rcpiurkable,  that  they  were  both  first  described  nearly  at  the  same 
time ;  and  it  is  to  be  hoped  tibat  they  will  disappear  together,  and 
at  some  happier  period  be  known  only  by  deioiiMion. 

On  a  neto  Property  of  the  Tangents  of  the  three  Anylet  of  a  Pitme 
Triangle.  Bjf  Mr.  William  Garrard,  Qvarfcr  Master  of  Instruction 

at  the  Royal  ynvnl  Asyhnn  at  (7rrpntrlrh.     Cnrnmuntrafed  by  the 
Astronomer  Royal,  Head  February  11.  1608.  \fhiL  Trans.  18U8, 
120.] 

On  a  new  Property  of  the  Tangents  of  three  Arches  trherfing  the  Cir- 
cumference  of  a  Circle.  By  Nevil  Ma^kciyue,  D.D.  F.li.S.  and 
Astrmtmer  Royal,  Read  February  18.  ia08.  IPhii.  Trans.  ISOS. 
ii.  122.] 

The  same  property  which  at  the  last  meeting  was  stated  by  Mr. 
Garrard  to  belong  to  tlie  tangents  of  any  three  parts  of  a  semicircle, 
was  in  this  paper  extended  to  all  cases  of  triseetion  of  the  whole 
circle ;  but  the  demonstration  of  course  could  not  be  read  to  the 
5$ocictv. 
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An  Accomii  of  the  Application  of  the  Gas  from  Coal  to  economical 
Purposes.    By  3fr.  Wllllara  \Iunlo(*h.    Cnmmunicattd  t>y  the  Right 
Hon.  Sir  Joseph  Banks  nart.  K  Ji.  PM,S.    Read  Fcbroaiy  25. 
[PA*/.  Trans.  iHOi^.p.  124.] 

An  apparatus  for  the  productioa  c»f  the  gas  from  coal  haTing  bacn 
prepared  by  Mr.  Murdoch,  for  the  very  extensive  cotton  manufartory 

of  Messrs.  Philips  and  Lee,  at  ManrhLSter,  \vhich  i.«  now  illuminated  by 
means  of  this  ailone  upon  u  very  hinzc  3ci\\e,  this  in'^tnufr  was  selected 
as  the  best  for  estimatinir  thu  t\pvn'~f  i>f  iniployiui;  'he  rras  lijrhts. 

'ITie  quantity  of  linht  ihcrc  employid  was  ascertiurifii  by  cuaipa- 
risoQ  of  tlie  shadows  to  be  equal  to  that  of  about  25UU  mould  candles 
of  six  in  Uie  poond,  each  of  which  oonsomet  about  four  tenths  of  an 
ounce  of  tallow  per  hour. 

The  coal  is  distilled  in  laige  iron  icIortB,  and  the  ^  conveyed  by 
pipes  of  iron  to  large  reservoirs  or  gasometers,  where  it  is  washed 
and  purified  before  ir  is  conveyed  to  the  mill,  'flic  main  pipes  branch 
<iff*  itito  a  ^  ;iricty  oi  ramihcations  (the  aggregate  Icnirth  f)f  which 
aiiM  lints  to  iicvend  miles),  the  f^pv#>ral  branches  dinuiii>liinu'"  m  dia- 
meter in  proportion  as  the  quantity  of  gas  to  be  passed  tiirough 
them  becomes  less. 

The  burners  where  the  gas  is  consumed  communicate  with  the 
main  by  short  pii>e8,  furnished  each  with  a  cock  to  regulate  the  ad- 
mission of  e^as.  These  burners  are  of  two  kinds:  one  is  on  tlie 
princijde  of  the  Argand  lamp,  and  the  other  ha?  a  conical  termination 
with  three  b.oles,  one  at  its  point,  and  the  other  two  placed  laterally 
about  one  thirtietli  of  an  ineh  in  iliruneter.  The  former,  of  w  Inch 
there  are  27  1 ,  are  each  equal  to  four  candles  ;  and  the  latter  nmnimt- 
ing  to  are  each  equal  to  2^  candles  ;  so  that  tlie  total  umouut 
is,  as  above  stated,  about  equal  to  25UO  candles. 

For  the  houily  suj^jily  of  these  burners,  12o0  cubic  feet  of  gas  axe 
necessary ;  and  since  the  lights  are  used  for  about  two  hours,  the 
daily  consumption  of  gas  i»  2500  cubic  feet. 

For  the  production  of  this  quantity  of  gas,  seven  hundred  weight 
of  rannel  coal  is  employed,  \vhich,  notw  ithstanding  Its  hii^h  price,  is 
fountl  to  he  the  most  econtunical,  on  account  of  the  -uju  rior  quality 
and  (pmntity  of  the  gas  it  yields.  The  number  of  working  days  be- 
ing the  annual  consumption  of  canuel  coal  is  llUtons,  of  wltich 
the  cost  is  125/.  But  these  110  tons  yield  70  tons  of  coke,  the  value 
of  which  is  93/.,  leaving  a  <iilference  of  32/.,  to  which  must  be  added 
*J0/.  fur  tlic  value  of  40  tons  of  good  common  coal  employed  for 
beating  the  retorts. 

\ha  by  far  the  greatest  part  of  the  c<}<t  of  ein])]oving  this  species 
of  litilit  eon^'i^^t*'  in  interest  of  ea])it:d  cni)»Io\c"d  in  furnishing  ttie 
aj)j)aratu«.  nnd  iu  repairing  the  wear  and  tear,  which  are  stated  toire- 
thcr  \>y  Mr.  Lcc  at  about  ooOl.  per  annum,  making  a  total  annual 
expenditure  of  &00/.  instead  of  2U00/.,  w  hich  would  be  required  to 
produce  an  equal  quantity  of  light  from  2500  candles  burning  toge- 
ther, at  la.  per  iiuund. 
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If  the  tttUnatie  were  made  upon  tbiec  hours  instead  of  two  per 
day,  it  is  evident  that  tbe  compvison  would  be  still  more  in  favour 
of  the  lig-ht?,  since  the  interest  of  capital  would  be  the  same, 
and  the  wenr  and  tear  not  much  ijTeater;  SO  that  the  azmual  cost 
might  be  alK>ut  650/.  instead  of  3(>()()/. 

Ulie  introduction  of  the  gas  lighta  into  this  manufactory  has  been 
gradual :  at  first  some  inconvenience  was  experienced  from  the  smell; 
bnt  this  oljeelioii  has  been  whoUf  removed  by  improved  methods  of 
purifying  the  gaa,  and  it  Is  now  much  approved  by  the  mnrk-peojile 
for  the  peiliBet  steadiness  of  the  light ;  and  it  is  wholly  free  from  the 
inconvenience  of  snufHng,  and  firam  the  danger  occasioned  bj  qpaiks 

that  iiEdl  from  candles. 

In  addition  to  the  forcs^oing  statement  of  comparative  economy, 
the  author  conceives  it  may  be  interesting  to  the  Society  to  be  in- 
formed of  the  original  application  of  tliis  gas,  as  a  substitute  iur  oil 
and  tattow,  which  he  states  to  have  put  in  piactice  nearly  sixteen 
years,  in  oonseipience  of  experiments  whic|^  he  was  at  that  time  oon- 
ducting  at  Redruth,  in  Cornwall,  upon  die  distillation  of  various 
mineral  and  vegetable  substances. 

It  Wfi3  not,  hoM'ever,  till  the  year  179^,  thnt  ho  removed  from 
Cormvull  to  t!ie  numufactory  of  Messrs.  Bouiton  and  Watt,  at  the 
Suho  foundcry,  and  there  constructed  an  apparatus  on  a  large  scale, 
for  tiic  parjK>se  of  lighting  their  princij>ai  buiiding.  Since  tiiut  ne- 
riod  it  has  been  extended  to  the  greatest  part  of  their  maniifiietory. 
to  the  exclusion  of  other  artificial  light;  but  Mr.  Murdoch  has  pre- 
ferred collecting  his  estimate  from  &e  apparatus  of  Messrs.  Philips 
and  Lee,  on  account  of  the  greater  extent  and  greater  nnifonnity  of 
the  lights. 

Although  the  author  did  not  derive  his  information  concerning  the 
inliammability  of  this  gas  from  any  source  but  liis  own  ex])erimcnts, 
he  has  since  learned  that  "  the  inflammable  spirit  of  coals"  is  men- 
tioned by  Dr.  Clajrton  in  the  forty-first  volome  of  the  Philosophical 
Transactions,  so  long  since  as  the  year  1739 ;  and  he  is  informed 
that  the  current  of  gas  escaping  from  Lord  Dundonald's  tor-ovens 
had  been  frequently  set  on  fire  previous  to  the  date  of  his  cxptri- 
ments :  but  he  thinlcs  himself  entitled  to  claim  the  original  idea  of 
applying  it  as  an  economicai  substitute  for  oils  and  tallow  fur  the 
purpose  of  illumination. 

Further  Ejqyerintvnts  on  the  Spleen.    By  Everard  Home,  Esq.  F,R.$» 
Itead  February  25.  1808.    IPhil.  Trans.  1808. 133.J 

The  author  having  established  by  the  experiments  which  he  lately 

commrjnicfitcd  to  the  Society,  that  when  the  pylorus  is  closed  by  a 
ligature,  liuids  pass  from  the  stomach  into  the  circulation  through  the 
medium  <>t  the  spleen,  has  since  that  time  conducted  a  new  course  of 
experiments  to  dctermiixe  wiietlier  tliere  is  the  same  passage  also  in 
the  natural  state  of  these  ports. 
Six  asses  were  the  inbjects  of  as  many  experiments*  To  the  three 
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first,  tincture  of  rliubarb  was  g-iven,  to  the  quantity  of  a  pint  and  a 
half  in  three  do&ea  uf  iiaii  a  innt  each,  vvxtii  the  same  quantity  of 
water.  The  fourth  and  fifth  had  powdered  ihnbeib  made  into  a 
bolua,  and  the  sixth  took  three  pints  of  infusion  of  rhuhaib. 

When  the  asses  were  killed,  equal  quantities  of  blood  were  taken 
from  the  splenic  vein  and  from  the  left  auricle  of  the  heart»  or  from 
the  vena  cava,  and  suflfered  to  coagulate,  that  the  serum  of  each 
mi[r^t  be  obtained  for  examination  )»y  nlkRlies,  in  comparison  with 
eacli  other,  and  with  the  urine  of  tlic  iuamal,  OS  well  as  with  infu- 
bious  of  its  sj  ken  and  of  its  liver  in  water. 

lu  the  first  of  the  experiments  tincture  uf  rhubarb,  the  infu- 
sion of  the  spleen  had  a  tint  of  colour  equal  in  intensity  to  that  of 
sixty  drops  of  tincture  of  rhubarb  in  two  ouneea  of  water;  the 
serum  fipmthe  blood  of  the  splenic  vein,  to  fifteen  drops;  the  serum 
from  the  auricle,  to  three  drops.  The  urine  had  so  deep  a  tingo  that 
it  nearly  resembled  the  pure  tincture  itself. 

In  the  second  and  third  experiments  the  results  were  nearly  simi- 
lar, but  less  intense.  But  in  those  asses  to  whieh  the  rhubarb  boluses 
had  been  given  without  any  fluid,  the  spleen  was  found  in  its  con- 
tracted state,  with  ceils  scarcely  visible,  and  without  senbilUe  impreg- 
nation by  the  rhubarb ;  but  the  CMun  and  colon  contained  sevenl 
quarts  of  fluid*  in  which  the  ihubaib  was  more  evident  both  to  sight 
and  smell  than  in  the  stomach.  The  urine  alsti  was  highly  impreg- 
nated with  the  colour  of  the  rhubarb.  The  effects  from  infusion  of 
rhubarb  were  ])eifertlv  similar  to  those  from  the  tincluie,  but  the 
colours  occasioned  by  it  we  re  not  so  intense. 

In  the  course  of  tliesc  experunents?,  an  attempt  was  made  to  ascer- 
tain whether  the  bh)od  trom  the  splenic  vein  contained  more  i^erum 
than  that  from  other  parts  of  the  body ;  but  the  difference  observable 
was  not  so  great  as.it  was  afterwards  found  might  be  occasioned  by 
other  circumstances. 

From  the  experiments  contained  in  liis  former  and  present  paper. 
Mr.  Home  considers  it  ascertained  that  the  spleen  is  sometimes 
found  distended  to  double  the  bulk  which  it  occupies  in  its  more 
contracted  state. 

In  the  distended  state  there  is  a  cclluhir  >tructure  distinctly  visible, 
but  m  the  contracted  state  these  cells  cannot  be  seen  without  a  mag- 
iiifying-glass ;  the  difference  between  these  states  depending  upon 
the  quantity  of  liquid  that  was  contained  in  the  stomach  before  death. 

If  the  fluids  contained  in  the  stomach  be  coloured  with  tincture  of 
fhttbarb*  the  spleen  and  the  blood  in  the  splenic  vein  are  coloured 
also*  more  Etrongly  than  the  liver  or  blood  contained  in  other 
veins  of  the  body ;  so  that  the  colour  caimf^t  arrive  at  the  spleen 
through  the  ordinary  course  of  the  circuJ  u  mn.  Hut  when  the  sto- 
mach is  kept  without  liquids,  ulthoutih  the  colouring  niatUr  br  cur- 
ried tlurough  the  bystem  to  tlie  urine  by  tlie  ordinary  channel,  uu 

particular  evidence  of  it  is  to  be  met  with  in  the  sfdeen  or  its  vesseb; 
but  tlie  principal  absorption  takes  place  from  the  caBcum  and  colon. 
No  iTSsels,  however,  have  been  ilhicovercd  by  wluch  the  communica* 
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lion  between  the  utomach  and  spleen  is  carried  on;  but  the  evidence 
18  too  strong  to  leave  a  doubt  on  the  mind  of  the  author  ai  to  their 
existence. 

Obserrnfwns  of  a  Comet,  made  with  a  View  to  investigate  its  Magnitude 

and  the  Nature  of  itfi  I Iftimination.  To  which  is  ttddtd.  tin  Account 
of  a  neta  IrngularUy  lately  perceived  in  the  apparent  Fi(jure  of  the 
I'lanct  Sutnrn.  By  William  Hcrschel.  LL.D,  FMM,  Head 
April  7.  1808.    [PAiV.  Trans.  1808,     143  ] 

Dr.  Herschel  presuming  that  the  motion  of  the  comet  would  be 
correctly  ascertained  ;it  the  Roval  Obaervatorvat  Greenwich,  confined 
his  observations  to  its*  [ihysical  condition,  and  relates  the  several  cir- 
cumstances which  he  remarked  concerning  its  nucleus,  its  heaii,  its 
coma,  and  its  tail,  llie  form  of  its  nucleus  was  particularly  attended 
to  on  the  4th  of  October,  and  remarked  to  be  perfectly  cirenlar  and 
equally  bright  on  all  sides. 

Its  magnitude  was  at  the  same  time  estimated  at  about  3",  due 
care  being  taken  to  determine  that  the  visible  disc  was  not  spurious, 
by  means  described  in  a  former  paper.  It  M  as  examined  with  a  10- 
fect  rericctor,  and  with  powers  of  "JOO  and  300 ;  but  its  light  was  not 
found  sufficient  to  bear  hipjher  powers^. 

On  the  19th  at  .">'•  40'  it  waii  again  estimated  at  2J",  but  at  6"  20' 
it  vraa  compared  with  Jupiter's  tlurd  satellite,  and  found  to  be  rather 
less  than  it. 

The  coma  or  nebulous  i^peaiance  snmunding  the  head  was  at  the 
same  time  estimated  at  about  six  minutes*  and  on  the  6th  of  Decem- 
ber at  4"  45'. 

'Hie  tail  on  the  18th  of  Octolier  measured  3^°,  but  on  the  6th  of 
December  it  was  reduced  to  23'.  The  tnil  waii  at  various  times  ob- 
ser\"ed  to  appear  longer  and  more  distinct  on  the  south  preceding, 
than  uu  tiic  aurth  following,  i$ide. 

Vaiioai  authora  having  said  that  the  tails  of  comets  were  so  tare 
aa  not  to  affect  the  light  of  the  smallest  stars  seen  through  them.  Dr. 
Herschel  paid  particular  attention  to  that  circumstance  ;  but  uni- 
formly found  those  stars  which  he  saw  emerge  from  behind  the  tail 
to  become  brighter  than  before  in  comparison  to  neighbouring  star?. 

On  the  6th  of  December  the  head  had  the  appearance  of  a  hirge 
bnlliant  round  nebula,  suddenly  much  brighter  in  the  centre.  On  the 
1st  and  14th  of  January  it  had  still  more  the  appearance  of  a  nebula, 
with  an  increase  of  brightness  in  the  middle ;  but  e^'en  so  late  as  the 
2l8t  of  Febraaiy,  the  nebulosity  was  observed  to  project  a  little  on 
that  side  where  the  tail  used  to  be  seen. 

The  inferences  which  Dr.  Herschel  draws  from  these  observations, 
are,  first,  that  the  body  of  the  comet  consists  of  solid  matter  about 
538  mile?  in  diameter;  secondly,  that  since  the  portion  of  its  visible 
hemijsplicrc  which  could  be  illuminated  by  the  ^un  on  the  4th  of  Oc- 
tober did  not  exceed  120°,  and  ^i^cu  it  did  not  appear  gil)bou?*  but 
perfectly  circuhu*,  the  burfacc  of  the  comet  must  it;»clf  be  luminous, 
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and  thetamc  inference  is  ihmwn  respecting  tlie  aftlmeof  the  tail;  for 
if  it  woe  tnfliciently  dense  to  be  visible  bf  rdlected  Cght  alone,  at 
the  distance  of  235  million.^  of  milet,  iti  Optcitj  would  C&tirelj  pve* 
vent  our  seeing  stars  throu|:^h  it. 

The  It  nfjth  of  the  tail  is  computed  to  have  been  on  the  loth  of 
October  u])\vardB  of  nine  millions  of  miles. 

The  resemblance  of  this  comet  to  a  nebula  daring  the  last  ta 
^Cpeki  of  iti  appeannce  excites  «  saepicioii  in  Dr.  HccKfaet'e  auad, 
that  he  may  possibly  have  daaied  tsnelnilft  oliier  eonetary  bodies; 
but  it  would  i)c  a  task  of  too  many  yeais'  labour  to  re\-ise  his  cats* 
logue  of  nebulae  for  the  chance  d  discovering  any  deficiency  ol  ttioes 

formerly  observed. 

In  the  second  part  of  this  paper.  Dr.  Herschel  informs  u«,  that  he 
han  rc'iiKirkeJ  a  new  irrec^nlarity  in  the  apparent  form  of  Saturn;  for 
that  in  Uic  monUi  uf  June  last,  there  waii  a  visible  protubenuicc  uf 
its  south  pole,  which  could  not  have  been  overlooked  at  the  time  of 
his  former  obscmtioDs.  Hiis  he  ascribes  to  the  xefrsction  of  light 
in  its  passage  tfarougb  the  atmosphere  of  the  ring,  wbicb  was  inter- 
posed between  us  and  the  southern  hemisphere,  but,  passing  behind 
the  northern  hemisphere,  did  not  occasion  a  similar  pvotubmnce. 

Hjfiraulic  Inve$tigatlons,  subservient  to  am  intended  Croonian  lecture 
on  the  Motion  of  the  Blood.  By  Tliomas  Yonng,  M.D.  For,  Sec, 
R.S.   Head  May  5,  IbUb.    iPhiL  Trans,         j>.  164.] 

In  the  present  inquiry,  Dr*  Young  undertakes  to  investigate  mi* 

nutely  and  comprehensivdiy  the  motion  of  fluids  in  pipes  as  ai!eeled 
by  friction  ;  tlie  resistance  occasioned  by  flexure,  the  laws  of  projm- 
gation  of  impulses  through  fluids  contained  in  elastic  tu))e«.  tlic  mn^- 
nitudcs  of  j)ul8ations  in  conical  vessels,  and  the  effect  of  progressive 
contraction  along  a  canal ; — the  pliysiolotrlciU  application  of  the 
result*  being  reserved  for  a  future  opportunity. 

In  the  first  section  the  friction  and  disenaige  of  fluids  through 
pipes  are  conndered ;  and  the  author  assents  to  the  encomiums  be* 
stowed  on  Mr.  Dubuat,  by  Professor  Robison,  and  other  late  anthoiB 
on  hydraulics,  for  his  skUl  in  adapting  a  formula  to  express  the  re- 
sults of  numerous  experiments  on  this  subject.  But  since  the  form  of 
lu«  px])ressions  is  not  so  convenient  for  jirnctirc  as  might  he  wished, 
and  fails  nltop^ethcr  in  its  application  to  extreme  cwe^,  Dr.  Young 
has  bv  i>i oximation  arrived  nt  a  formula,  uhich  uppcars  to  agree 
fully  ixn  well  as  Dubuat's  with  Dubuat's  own  experiments,  which  ac- 
cess better  with  tiiioae  of  Geretner,  and  extends  also  willi  equsl  ac* 
curacy  to  all  extreme  cases  in  which  the  former  was  erroneous. 

In  considering  the  velocity  of  water  flowing  through  pipes,  the 
friction  appeared  to  consist  of  two  parts,  one  of  which  is  most  appa- 
rent in  small  tubes,  and  %'nnes  as  tiie  velocity  simply,  and  the  other 
as  the  square  of  the  velocity. 

In  order  to  show  the  af^reemcnt  of  Dr.  Vi>uiii^'s  formulne  with  the 
results  of  experiments,  a  tabic  in  formed  cunUmung  forty  experiments. 
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Uiktn  from  Dubuat  and  Gerstner,  with  &omc  of  h'u  own,  the  results 
of  which  are  compared  with  the  velocities  calculated  acconiiog  lu  ihc 
Ibnoiibe  of  Dubuaft  and  of  the  author. 

Hie  next  leetlQii  tieati  of  the  retiatance  oocaaioiied  by  flexure  of 
the  chaniu  l.  In  this  case  Dubuat  directs  the  squares  of  the  sines  of 
the  angles  of  flexure  to  be  added  together  and  multiplied  by  the 
Fqnnrf*  of  the  vclocit}',  and  considers  the  quantity  tlius  obtained  pro- 
|>ortional  to  the  height  necessary  for  overcoming  the  resistance.  But 
since  the  magnitude  of  this  quantity  is  evidently  dependent  on  the 
number  of  parts  into  which  the  angle  ia  arbitrarily  divided,  the  au- 
thor prefers  attending  merely  to  the  aggregate  angle  of  flexure  as 
expressed  In  degieea  to  which  the  miataiice  is  proportioiiaL  but  tup 
riea  also  invenel^  aa  tiie  ladti  of  cunratore,  or  more  nearly  as  that 
power  of  the  nulius  which  is  expressed  by  ^.  A  table  which  follows 
shows  the  compaiative  correctness  of  the  author's  Ibimula  with  that 
of  Dubuat. 

Dr.  Young  next  considers  the  propag-.ition  of  impulses  throuf^h 
tubes,  the  ehisticity  (if  wliich  supplies  the  \v;int  of  elasticity  of  the 
tluid  contained,  and  admits  the  same  mode  u£  reasoning  that  is  em- 
ployed in  the  case  of  elastic  fluids  or  solkls ;  finr  if  the  elastic  force 
of  the  tube  be  as  the  increase  of  its  ctvcumference,  a  certain  finite 
height  nay  be  assigned,  which  would  cause  infinite  extension,  and 
which  may  be  called  the  modular  column,  llic  velocity  of  an  im- 
pulse at  nny  ])(>Int  will  be  equal  to  half  that  which  is  due  to  the 
iKML'ht  of  thi-  [I'iint  aliovc  the  base  of  such  a  column,  and  hence  the 
time  of  asecnt  of  an  imjml^c  will  he  twice  as  iz;rcat  as  that  of  a  fall- 
ing body;  and  if  the  jupc  be  incline<l.  the  ascent  of  an  impulse  will 
bear  the  same  relation  to  that  of  a  body  moving  along  an  inclined 

plane* 

The  magmtnde  of  diverging  pulsations  is  next  examined,  and  the 

comdusions  of  Euler,  Lagrange,  and  ilemouilii.  who  have  demon- 
strated that  the  velocity  of  each  |iarticle  of  nn  elastic  fluid  is  as  its 
distance  from  the  centre  of  impulse,  are  supported  by  a  new  method 
of  considering  the  subject. 

When  a  wave  is  retiected  from  t\". o  -urfaces  distinctly  <»j>posud  to 
each  other,  they  evidently  sustain  e(iuai  pressures  :  and  if  to  one  of 
these  sur&ces  two  others  be  opposed  convergnig  at  the  acute  angle, 
the  wave  will  be  elevated  higher  as  it  approaches  the  angle;  anud  if 
the  height  be  supposed  in  the  inverse  subduplicate  ratio  of  the  cor- 
responding subtense  of  the  angle,  the  pressttre  will  then  be  equal  to 
that  Mpoa  the  single  surtace  opposed :  and  hence  is  an  additional 
reason  for  inferring,  that  in  all  transmissions  of  impulse**  the  in- 
tensity is  in  the  inverse  subduplicate  ratio  of  the  Vxteiit  of  ports 
collaterally  affected,  and  this  in  conformity  to  the  law  of  the  ascend- 
ing force  ;  but  in  the  case  of  intersecting  waves,  there  is  observed  to 
be  a  paradoxical  deviation,  which  isde&er\ing  of  further  consideration. 

Enm  conaidering  the  effect  of  bodies  moving  along  an  open  cnnal, 
the  author  infers,  that  by  means  of  a  contraction  moving  prc^rrestfivvly 
abng  an  elastic  pipe,  the  quantity  of  fluid  im|Hdkd  will  be  vciy 
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^mall.  unless  tlic  contraction  be  very  great  m  proportioxi  to  tlic  dia- 
meter uf  the  pipe. 

A  Letter  on  the  Alterations  that  have  taken  place  in  the  Structure  of 
Rocks,  on  the  Surface  of  the  basaltic  Country  in  the  Counties  of 
Deny  ami  Antrim.  Addressed  to  Humphry  Davy.  Esq,  See,  R,S. 
By  WiUiam  Riehaidfion,  2>.2>.  lUad  Match  17»  1608.  [PAt/. 
Trans.  1808»ji.  187.] 

The  general  design  of  this  paper  is  to  show  the  great  distance  to 
which  £e  tame  strata  may  be  found  to  extend,  or  to  have  extended, 
over  the  snifiiiee  of  a  country,  and  thereby  to  explain  the  exintence  of 
small  detached  portions  of  the  same  species  of  matter  at  considerable 
distances  from  each  other,  as  liaving  been  originally  connected  by 
continuity  of  the  imme  material  over  the  whole  surface  of  the  coun- 
try, whatever  be  the  pn  epnt  inten*al,  and  whatever  be  tlie  quan- 
tity of  matter  which  suoh  an  hypothesis  supposes  to  have  been  re« 
moved. 

Tlie  basaltic  area  which  comprehends  most  part  of  tiie  cuuuLy  uf 
Antrim  and  a  portion  of  Deny,  appean  to  Dr.  Rlchanlaon  pecu]iariy 
favoorable  to  such  specnlations.  nneonunonly  regular  m  ita  etntifi- 
cation*  and  highly  favoured  by  nature  in  the  frequent  exposure  of 
the  strata  in  their  abrupt  and  precipitous  terminations. 

In  the  inland  of  Rathlin,  more  espcciiilly,  the  original  foaturea  are 
most  happily  displayed,  and  arc  still  in  good  preservation. 

It  is  in  the  periphery  at  the  northern  side  that  the  sections  are 
seen  to  the  greatest  advantop^e,  as  the  perpendicular  iayades  arc  often 
continued  for  miles  together. 

Of  these  fa9adet.  four  are  more  dictingidahed  for  their  grandeur 
and  beauty  than  the  rest,— -Magilligan,  Cave  HiU.  Fairhead,  and  Ben- 
gore.  The  two  former  are  the  extreme  pointa  of  the  N.W.  and  S.E. 
diagonal,  and  are  forty  miles  asunder;  at  the  summits  of  mountains, 
accessible  by  land.  Tlie  two  latter  are  visible  only  from  the  SCSt  but 
arc  more  divprsificd  and  more  curious  in  their  stnurture. 

I'hc  ])rornontory  of  Bengore,  which  is  nearest  to  the  place  of  Dr» 
KicharJson's  residence,  has  principally  engaged  liis  attention  i  and  the 
minute  description  of  its  strata  forms  a  considerable  portion  of  his 
memoir,  for  the  purpose  of  showing  the  station  wludi  the  Giant* a 
Causeway  occupies  in  the  arrangement  of  the  promontory,  and  also 
for  the  purpose  of  noticing  several  facts,  which  he  thinks  likely  to 
throw  light  upon  the  operations  performed  on  our  gk>be  since  the 

perlo'i  of  it?  oon-olidrttion. 

In  tiie  order  t  t  tin:  description.  Dr.  Richardson  first  gi%"cs  a  gene- 
ral sketch  of  tht'  j/iomontory  wlien  approached  from  the  west,  with 
uu  account  of  tlie  iucUuution,  ascent,  culmination,  and  dip  ol  its 
strata.  Of  tiiese  he  enumerates  as  many  as  sixteen,  and  observes 
that  these  are  all  cut  perpendieulariy  in  deven  diffepenl  places  by 
tho>>e  mighty  walls  called  in  Scotbuid  whyn  dykes. 

'i'hcsc  all  reach  from  the  top  of  the  precipice  to  the  water,  out  of 
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which  some  uf  them  agaia  cmerg^e  in  considerable  masses,  at  a  di- 
stance from  the  precipice.  The  dykes  are  all  constructed  of  hori- 
zontal prisms,  which  form  a  strong  contrast  with  the  vertical  piiiarb 
of  the  8tnta  they  intenect;  and  yet.  says  Dr,  Biehardaon,  it  is  but 
lately  that  these  singular  piodtictioiit  luive  been  noticed ;  and  he 
states  that  he  Mm— If  i^as  the  first  who  observed  them,  and  gave  an 
account  which  was  published  in  the  Transactions  of  the  Royal  Irish 
Academy. 

For  the  purpose  of  i^n'ing  a  more  accurate  idea  of  these  dykes. 
Dr.  Richardson  gives  two  views  of  one  of  them,  which  lie  had  over- 
looked at  the  time  tliat  liis  essay  upon  that  subject  was  published. 

Of  the  strata  which  form  the  facade  of  the  precipice,  the  first  is 
nzty  feet  In  thickness,  and  consists  of  laige  basaltic  pillan  very 
rudely  formed,  but  generally  extending  fiom  one  surfiue  the  stra- 
tum to  the  other. 

The  second  consists  of  a  substance  red  as  brick,  and  about  nine 
feet  in  thickness. 

'Hie  third  is  above  fifty  feet  thick,  and  consists  of  that  variety  of 
basalt  termed  irrenrular  prismatic,  resembling  in  its  grain  the  colum- 
iuix  basalt,  but  dillering  in  its  construction ;  as  its  prisms  are  small, 
not  artieulated,  uneqtiat  and  irregular  in  the  vertical  or  inclined  po- 
sition of  their  ases. 

The  fourth  is  about  seven  feet  thick,  columnar  but  not  regular, 
generally  appearing  white  from  a  covering  of  Bynut  uueatilist  which 
has  a  singular  predilection  for  this  stratum. 

The  fifth  is  ochreous,  but  less  red  tlian  other  strata  of  i^imilar  con- 
sistence; this  is  very  friable,  and  is  generally  covered  by  a  coating  of 
grass. 

llie  sixth  is  composed  of  rude  massy  pillars,  very  coarsely  formed, 
ten  feet  long.  The  transition  from  thoe  to  the  seventh  Dr.  Kichazd- 
son  oofflpared  to  a  hand  held  downwards,  and  dividing  into  separate 
fingen ;  since  die  rude  columns  of  the  sixth  appear  continued  into 
those  of  tlie  &evcnth,  without  any  distinct  line  of  separation,  but 
are  then  found  divided  into  neat  slender  piUars  fifty-four  teet  in 
length. 

Ilie  eighth  stratum  al-o  fifty-four  feet  in  thickness,  and  consists 
of  un  irregular  prismatic  basalt  similar  to  tiie  tiiird. 

The  ninth  is  that  stratum  which  has  attracted  principal  attention 
from  tiie  beautiful  assemblage  of  neat  pillan  of  which  it  consists, 
and  which  at  the  intersection  of  this  stratum  have  been  so  long  dis- 
tinguished by  the  name  of  the  Giant's  Causeway.  This  stratum  is 
forty-four  feet  in  thickness  ;  it  first  appears  at  its  opposite  extremity 
in  Portmoon  Bay;  from  hence  it  rises  and  culminates  between  Hen- 
gore  andPleskin,  with  its  lower  edge  200  feet  above  the  water:  in  its 
descent  at  Noffer  it  composes  the  group  of  pillars  called  the  Organ; 
at  ail  points  wherever  it  is  accessible  it  has  the  same  grain,  with  the 
same  size  and  neatness  of  its  prisms. 

The  tenth  stratum  on  which  these  pillan  rest,  is  rad  as  minium, 
and  makes  a  conqncuous  figure  lirom  the  brightness  of  its  colour. 
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The  fix  remftinmjr  ptmta  arc  nil  pirnHnr  to  enrh  other,  coTi«sI?t!n^ 
of  tabular  basalt,  Imt  dilFeririf^  in  thickness;  and  being  separated  only 
by  thin  ochreous  layers,  the  division  is  not  always  discemible. 

From  a  revision  of  the  various  circumstances  ob8er\'able  in  these 
strata,  Dr.  Rtcfaardton  sdecta  certain  facts  which  he  considers  of  im- 
portenee  to  geology.  Fint,  tiiat  every  stntum  preaervw  the  Bame 
thicknew  tiiiougfaoiit  its  whole  extent.  Scoondlf,  that  tfaia  ttni- 
fonnity  of  tfaicluiess  is  interrupted  only  where  the  u])pcr  surface 
has  been  exposed  by  removal  of  the  superior  strata,  lliirdly,  that 
the  curvatfirp  of  the  summits  of  the  farndt  <  dope  not  correspond  in 
form  to  the  surfaces  of  the  strata  underneath.  Fourthly,  that  tlie 
same  arraiiL  luent  docs  not  continue  for  more  than  two  or  three 
miles.  Fiftiiiy,  that  wherever  materials  of  different  species  are  in 
C0Dtact»  the  Ime  of  demarcation  is  always  distinct  and  well  defined. 
Sixthly,  that  the  upper  part  of  any  facades,  where  tiie  strata  are  ez- 
posedt  is  generally  perpendicular,  and  the  lower  steep  and  piectpitoiis. 
Seventhly,  that  the  rude  masses  which  appear  in  tlic  sea  at  tiie 
base  of  the  jircci pices,  are  not,  as  has  been  supposed,  ruins  which 
have  fallen  from  the  strata  above,  but  are  remnant«  of  lower  strata 
rcmainii!^  in  their  orig'inal  position.  Eighthly,  that  th( -^c  :ibnij)t  sec- 
tions aic  by  no  means  confined  to  the  coast,  but  are  often  formed  on 
the  ridges  of  the  hills,  at  a  distance  from  the  sea.  Ninthly,  that  in 
all  sneh  abrupt  terminations  of  strata,  whether  on  the  coast  or  within 
land,  the  materials  broken  off  are  completely  carried  away,  witliont 
a  fragment  being  left  behind. 

llie  formation  of  these  abrupt  precipices  has  been,  by  some,  fts- 
<-r5befl  to  the  action  of  the  sea :  but  it  is  only  by  careless  obsen'cn?, 
in  Dr.  lUchardson's  estimation,  that  such  ;in  hypothesis  ran  be  ad- 
mitted ;  since  even  here  the  base  of  that  part,  wiiicli  is  peq)endicidr>r. 
is  elevated  200  or  300  feet  above  the  level  of  the  sea ;  and  the  h:i<cs 
of  others  are  no  less  than  at  1400  feet  elevation,  and  at  the  distaxice 
of  fonrnules  from  the  seaatMagiUigan,  of  thirteen  atlKenliraddodc, 
and  seventeen  miles  at  Monyneeny.- 

The  exact  resemblance  between  the  inland  fa^adea  and  those  on 
the  shore,  proves  them  all  to  have  been  cut  down  peq)endicularly  by 
the  same  agent,  which  has  not  confined  its  operations  to  the  coast,  or 
to  the  peri])her}'^  of  the  basaltic  area.  We  can  trace  it.  says  the 
author,  over  its  w  liole  surfifice. 

borne  persons  have  maintained  that  the  iuequalilies  axe  those  of 
original  eonfjormation ;  as  if  the  world  had  eome  from  the  hands  of 
the  Creator  with  all  the  wietiea  which  now  contribute  so  mnefa  to 
its  beauty. 

Others,  admitting  the  original  continuity  of  the  strata,  and  their 

subsequent  abruption,  have  differed  concerning  the  direction  in  which 
the  ransc  h;is  acted ;  some  j)referriiig  the  milder  and  more  rrradual 
operation  of  waters  from  above  the  surface,  which,  according  to 
Dt.  Richardson,  ratlier  tend  to  level  tlian  to  raise  inequahties  ;  while 
others  conceive  the  highest  mountains  to  have  been  blown  up  from 
the  bottom  of  the  tea  by  furiom  explosMOS*  whidi,  in  the  anthor^s 


Digitized  by  Google 


308 


estimation,  can  never  hare  takes  place  beaetth  tiie  pnetent  t^intur 

and  ])arallel  strata. 

Dr.  Uiehardson  a>ii>ume&  as  a  fact,  that  strata  bai-iiiG:  very-  strong 
resemblance  were  once  continuous,  however  interrupted  ^v  t  now  find 
them ;  for  instance,  the  stiatified  lemnants  at  the  tops  of  the  beahu 
and  SUevegallon,  bet?reen  whieh  the  valley  of  the  Mayda  Ja  an  ck* 
cavation  1700  leet  deep  and  tiizee  milefl  wide,  were  onKinaUy  con* 
nected  in  their  pieaent  position  by  similar  materials,  me  whole  of 
^'hich  have  been  completely  carried  away.  And  agaii^  to  llienovtli- 
ward,  between  Seafin  and  Camtocrher,  the  same  fttupendous  operations 
have  carried  away  the  parts  ^vhich  formerly  connected  these  undis« 
turbed  remains  of  the  Fame  strata. 

The  number  oi  ba;!&aiUc  hummocks  thus  left  on  the  tops  of  various 
mooataina,  ia  ^presented  to  be  considerable,  as  if  they  had  been  left 
by  tiie  nalaiown  sculptor  for  the  eiqwess  puqxMe  of  showing  how  high 
the  original  surface  of  the  country  formerly  reached^  a  condiiflioii 
which  appears  formidable ;  but  the  author  does  not  admit  that  any* 
thing  isabaord,  incredible,  or  impossible,  in  geology  and  coamcgoiiy. 

A  Letter  on  the  Differences  in  the  Structure  of  Calculi,  which  arise 

frrim  fhrir  hrirtfj  formed  in  different  Parts  of  the  f^rinanj  Pa!t!!nf/es  ; 
and  on  the  Ejf'rcts  (hat  are  produced  upo/i  t  ft  rut,  bij  ihv  internal  Use 
of  solvent  Medicines,  from  Mr.  Williuia  jiraade  to  Everard  Home, 
Esq.  F.R.S.  Head  May  19,  1808.   IPkil.  Trans.  1808, /j.  223.J 

Mr.  Brando's  observations  were  Tnnfle  during;  an  examination  of 
the  cfilculi  contained  in  the  Hunterian  Museum,  and  of  some  also  in 
the  possctsiion  of  Mr.  Home. 

Three  calculi,  formed  in  the  kidneys,  were  cxairiiiicd.  One  con- 
sisted of  uric  acid,  nearly  pure ;  another,  weighing  seven  grains,  con- 
tained 4^  uric  add,  and  2(  animal  matter.  A  third  consisted  of 
oxalate  of  lime ;  and  it  la  added  lliat  a  fine  powder  ia  also  voided 
from  the  kidneys,  consbting  of  the  ammoniaosl  phosphate  of  mag« 
nesia,  and  of  phosphate  of  lime. 

Calculi  retained  in  the  infundibula,  or  pelvis  of  the  kidneys,  mny 
be  increased  citlu  r  by  a  deposition  of  uric  acid,  or  may  be  coated  by 
an  external  lanima,  consisting'  of  the  phosphates. 

Calctdi  met  with  in  the  bladder,  arc  of  iuur  kinds. 

1 .  Formed  on  nuclei  of  uric  add,  from  the  kidneys. 

2.  On  nuclei  of  oxalate  of  lime,  from  the  kidneys. 

3.  Fonaed  on  sand  or  mucus  deposited  in  the  bladder. 

4.  Formed  on  extraneous  bodies  introduced  into  the  bladder. 
Those  consisting  of  uric  acid  vary  in  colour,  from  a  deep  reddish 

brown  to  a  pale  ycllo^viah  brown.  Those  containing  phosphate  of 
lime,  and  the  triple  phosphate  of  m;irnicsia,  are  whiter,  and  arc  often 
soft  and  friable.  Those  wlucli  cunuaa  oxalate  of  iiine,  called  mul- 
berry calculi,  are  browner,  harder,  and  less  soluble. 

Out  of  150  examined  by  Mr.  Braode, 

16  were  composed  of  uric  add. 
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45  |mnci]vally  uric  ac'ul,  with  u  smaJl  projMDrtion  ut'  the  phosphates. 
Co*  i)riacipaily  pliosphated,  but  containiug  a  small  quantity  uf  uric 
acid. 

12  phosjihates  only. 

5  uric  acid»  and  pbo^diaitet  on  a  irael«is  of  oxalate  ol  lime. 

6  ehtefly  oxalate  of  lime. 

It  is  observed  by  Mr.  Brande,  that  calculi  from  the  bladder,  con- 
sisting of  uric  acid,  contain  a  lar^r  projiortion  of  animal  matter 

oombiiied  with  it,  than  is  usually  found  in  kidiicy- calculi.  One  cal- 
culus, wcif^hinq:  twenty-five  [;r;Lins,  being  digested  for  two  hours  in 
water,  lost  grains,  which  were  found,  after  evaporation  of  the 
water,  tu  be  ])rincipally  urea,  combined  m ith  some  muriate  of  am** 
monia,  and  a  little  of  the  triple  phosphate  of  magnena. 

Sixty  graina  of  another  caleulua  also  yielded  5*2  of  nrea  to  alco- 
hol; and  beings  afterwards  treated  with  Bcede  add,  they  lost  aiznune 
g;mins  by  solution  of  triple  phosphate,  and  the  lemaining  48*8  \vefe 
pure  uric  acid.  It  is  obs^erved,  that  the  presence  of  the  tiij)le  phos- 
phate along  M  ith  uric  acid,  would  occasion  nil  the  pheuomena  thai 
have  been  ascribed  t  o  a  supposed  urate  of  ;Lmirioni?i. 

Of  Calculi  from  oiJirr  animals,  examined  bij  Mr.  Jiramle. — One  from 
the  kidney  ul  a  horse  curtained  7G  phospliatc  of  lime,  22  carbonate 
of  lime :  another  from  the  Madder  of  a  hotae,  45  phosphate  of  lime. 
38  triple  phosphate  of  magnesia,  10  carbonate  of  lune,  and  15  animal 
matter. 

Calculi  from  the  bladder  of  an  ox  were  found  to  be  caibonate  of 

lime  with  nnimnl  matter. 

Acalrulu-  from  a  sheep's  kidney  contained  72  phosj^iate  of  lime, 
20  carbonate  of  lime,  and  8  animal  mikttcr. 

The  sediment  from  the  urine  of  a  rhinoceros  was  principally  car- 
bonate of  lime,  with  a  small  proportion  of  phosphate  of  lime. 

A  laige  calculus,  from  the  bladder  of  an  old  dog,  contained  64 
phosphate  of  lime,  30  ammoniacal  phosphate  of  magnesia,  and  6  of 
animal  matter. 

A  calculus  from  a  hog*s  bladder  was  principally  carbonate  of  lime. 

One  from  n  ra)>bit  contained  photphate  of  time,  and  carbonate  of 
lime,  nearly  in  equal  cjuantitics. 

Because  of  the  difficulty  ot  accounting  for  the  formation  of  oxalate 
uf  lime,  Mr.  iirande  has  frec^uently  examined  the  urine  of  calculous 
patients,  but  has  never  been  able  to  detect  it,  either  there  or  in 
healthy  urine. 

Wim  respect  to  the  use  of  solvents,  it  is  observed,  that  those  which 

have  been  recommended,  under  different  circumstance?,  are  of  two 
kinds,  acid  or  alkaline,  opposite  in  their  nature  to  each  other,  and 
accordingly  each  hnble  to  occa^iion  whatever  tlie  other  is  adapted  to 
remove.  'ITic  alkalies  may  prevent  the  formation  of  uric  calculi,  but 
will  increase  the  disposition  to  form  the  phosphates.  So  {Jso  the 
acid,  which  dissolves  the  earthy  phosphates,  will  at  least  have  no 
action  upon  a  nucleus  of  uric  acid,  and  may  occasion  it  to  be  in* 
creased  by  a  fresh  deposition. 
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SoMw  OherrttfHuiM  <m  Mr.  Bnnde's  Paper  on  Cakuiu  By  Evmrd 
Home.  J^sq.  F.R^,  VLead  May  19,  180K.  [Fkii.  7>iMt.  I%08. 
P'  244.] 

In  cuuiequeuce  of  Mr.  liraade's  obsen  atious,  timt  either  acidi>  or 
alksliet  may  be  attended  witSi  mjurious  consequences*  Mr.  Home  ad- 
dooee  vanoiu  cases,  for  tbe  purpooe  of  doing  away  the  expectatUia 
generally  entertained,  of  relief  from  tlie  use  of  solvents. 

The  int  case  is  that  of  a  jjerson  who  had  been  relieved  of  the 
symptoms  of  calculus  wlule  taJdng  saline  draughts  in  the  state  of 
cfferve?«cence,  but  in  whose  bladder  were  found,  iifter  death,  as  many 
as  twenty  cnlculi :  but  the  j)r()fitate  ghmd  hud  become  e  nlarged,  and 
had  foniK  d  -a  barrier,  so  a^  to  prevent  the  neck  oi  the  bladder  £rom 
beings  imliited  by  them. 

The  second  patieut  had  u^'d  Perry's  lixinum.  with  the  ^ame  ap- 
parent  benefit,  which,  in  feet,  araee  from  the  same  cause  as  the  pre* 
ceding. 

Mr.  Home  has  aUo  found  calculi  in  cysts,  between  the  fiuciculi  of 
the  muscular  coat  of  the  bladder,  even  so  many  as  three  or  four  in 
the  same  bladder,  in  which  cases  the  usual  symptoms  of  stone  would 

not  occur. 

A  gentleman  having;,  at  the  afj^c  of  seventy,  vnuleci  a  small  uric 
calculus  during  a  course  of  ;dkaline  medicines,  continued  to  use  them 
at  intervals  for  four  or  hve  years,  sutiermg  occasiouidly  in  a  blight 
degree,  but  passing  no  more  calculi.  After  his  death  about  350  light 
spongy calcult,  consistingof  the  phosphates  cemented  byuric  acid,  were 
found  in  his  bladder,  which,  in  Mr.  Home's  estimation,  were  occa« 
snoned  by  the  use  of  slkalies,  in  the  manner  suggested  by  Mr.  Brande. 

Another  gentleman,  who  was  found,  by  sounding,  to  have  a  stone 
in  his  bladder,  took  fo«<=ll  alkali  for  about  three  month«.  after  which 
he  underwent  the  operation  of  litliotomy,  The  stone  was  found,  ex- 
temtdly,  composed  of  pure  triple  plios])liate  of  ?nH»rnesia,  in  .•^piculated 
rr\^stals,  wiiile  the  central  parts  had  also  a  mixture  ot  uric  acid  with 
tiie  phosphates,  so  that  tiie  alkali  had  prevented  the  formation  of  uric 
add;  but  tiie  depontioii  of  the  phosphates  appeared  to  Mr.  Home 
more  rapid  tiian  befoie. 

On  the  Changes  produced  in  Aimospkerit  Air,  and  Oxygen  Gas,  by 
RnptnHan,  Bf  W.  Allen,  Stq.  F.R.S.  and  W.  H.  Pepys,  E^. 
Read  June  16. 1808.   [PAsV.  Thau.  1808,  p.  249.} 

The  importance  oi  a  process  so  essential  to  life  having  excited  pro- 
portional curiosity  in  philosophers  from  the  earliest  ages,  the  authors 
of  the  present  communication  take  occasion  to  trace  the  history  o£ 
their  subject.  Beginning  with  the  conjectures  of  Hippocrates  and 
of  Plato,  tiwy  proceed  to  notice  the  first  accurate  notions  of  Boyle 
;uid  of  Mayow.  which  were  neglected  and  forgotten  till  the  time  when 
Priestley  and  Scheelc  fir^t  distinguished  the  two  constituent  parts  of 
the  atmosphere  from  each  other. 
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The  next  discovery  of  importance  on  Fespimtioii,  is  that  by  l>r. 
Black,  who  observeii  tlie  furmation  of  carbonic  acid.  Succeedinir  la- 
bourers in  the  sanie  field  of  inquiry,  it  is  obj*ervcd,  are  too  nuun  rous 
for  jitbCice  to  be  done  to  every  one ;  and  the  principal  infonnation 
collected  from  them  relates  to  meanira  of  quantity.  Dr.  Goodwin 
estimated  the  residual  gas  in  the  luDgs»  after  ezpintioii,  at  109  indies. 
Dr.  Menzies  found  the  absorption  cl  oxygen  nearly  52,000  inehes  in 
twenty-four  hours. 

Lavoi«ier  and  Scguin,  from  a  Beries  of  elaborate  experiments,  con* 
eluded  that  more  oxyjxen  was  absorbed  thnn  rvolved,  as  cnrbonic  acid, 
and  thence  ininprincd  that  water  was  formed  by  the  union  of  oxygen 
and  hydrogen  in  the  lungs. 

Their  experiments  showed  the  consumption  ot  oxygen  to  be  srreater 
in  a  colder  atmosphere,  and  to  be  increased  also  during  digestion 
and  during  exercise :  and  they  estimated  tiie  average  consumptioa  at 
41,000  inches  per  day. 

llie  quantity  of  cariionic  acid  formed,  was  first  estimated  hy  Mr. 
Dav)\ 

The  authors  conceiving  that  many  important  points  are  not  yet 
satisfactorily  settled,  undertake  to  examine  in  the  present  communi- 
cation,— 

1 .  The  avcriiETe  quantity  of  oxygen  converted  into  carbonic  acid  in 
ordinary  res^piration. 

2.  Whether  oxygen  is  absoibed  by  the  blood. 

3.  Whether  azote  is  absorbed,  and  whether  hydrogen  or  other  gas 
is  evolved. 

On  account  of  tlie  impossibilit)'  of  knowing,  with  precision,  the 
quantity  of  ^  remaining  in  the  lungs  after  expiration,  and  the  con- 
sequent dithculty  of  dccidinfr  whctbcr  nuv  jni'*  5*^  nbsorbcd  in  the  act 
of  rcjipiration,  it  was  determined  to  ])erlonii  tiie  experiments  on  «Tich 
large  quantities  of  nir  at  a  time,  that  the  error  arising  from  residual 
gas  might  l>ear  a  sinuli  proportion  to  the  whole  quantity. 

The  apparatus  for  the  first  five  experiments  consisted  of  two  ga- 
someters, one  of  which  contained  42(K)  inches  of  atmospheric  air  over 
water,  from  which  the  inspirations  were  made,  and  the  other  beings 
filled  with  mercury,  was  employed  to  receive  the  gas  after  expifution: 
but  as  its  capacity  wjis  only  300  inches,  it  was  necessary  for  the 
operator  to  retain  his  breath  for  about  fifteen  or  twenty  seconds,  till 
the  quantity  exj)ired  had  been  read  off,  noted,  and  expelled  from  the 
gasometer ;  after  which  the  same  process  wa«  repeated  about  twelve 
times.  The  quantity  of  insjjirecj  air  havinc^  now  been  read  off  from 
the  water  gasometer,  the  quantity  expired  was  ascertained  by  casting 
up  the  amount  of  the  successive  fillings  of  the  mercurial  gasometer. 
Prom  an  average  of  these  five  experimente,  there  appeared  to  be  a 
diminution  of  twenty  inches  in  3700.  But  the  authors  are  inclined 
to  ascribe  this  difference  to  the  difficulty  above  mentioned,  of  bring* 
tng  the  luniiTs  to  the  same  state  of*  contraction  after  the  experiment 
aj»  thev  httd  hr>f»a  before. 

In  determining  the  qMality  Kit  the  expired  g:u^,  lime-water  was  first 
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enfloyed  for  tiie  mfmmp^Bm  of  cvlMnie  arid,  md  tbn  a  niation  ot 
gnat  sulphate  of  mm^  mtmnttrd  wkk  wifMam  gM,  to  dctcnuBe  tke 

qoantitr  of  cxv^en  th^tt  rprroir!^. 

Id  the  ^ixih  experimeat  there  were  toond  d  cubooic  acid,  and  9 
oxygen  ;  together  1 8. 

In  the  seven  til  expeiiment  there  were  louod  d  carbomc  aod,  iO^ 
oxjgen;  together  18^. 

Inttec^btheKperiMttltkBvvmfaMi^caiMe  and 
13|  ozygen;  togdte  19. 

In  tiie  mntli  experiment  there  were  fcmid  7  oariiQDie  acid,  and  II 
oxygen ;  together  IS. 

So  that  as  one  measore  of  carbomc  add  contatna  ji»t  an  equal 
meaj'iire  of  oxygen,  the  apfMurent  dunMmtHm  of  oxygen  in  these  ex- 
periments is  2 A  per  rent. 

In  the  subsequent  pxj>rTimL  nt:^  two  raercuniil  g^ist  meter?  were  fin- 
ployed,  so  that  the  hurrj'  of  ineaj<unng  the  gas.  and  inconvemencc  of 
retaining  the  bfeadit  were  avoided,  and  the  respiration  was  conse- 
quently more  natnnl  throughout  the  whole  of  Cttch  experiment. 

Neterthdem.  the  result  of  the  ten  experiments  still  showed  an  ap- 
parent diminution  of  1  per  cent.  But  the  eleventh  experiment  showed 
no  diminution,  and  is  conaideied  by  the  anthon  aa  a  standard  ex- 
periment. From  this  the  quantity  of  oxy^n  consumed,  and  of  car- 
bonic arid  formed  in  a  minute,  is  calculated  to  be  inche«,  and 
hence  the  quantity  of  solid  carbon  given  off  by  the  lungs,  in  twenty - 
four  hours,  is  computed  at  lOj  ounces  troy. 

'Vhe  person  who  made  the»e  experiments  brealhes  about  nineteen 
ttmea  in  a  minute,  and  takes  about  16^  cubic  Inches  of  air  at  each 
natnial  tnq>braftlon. 

In  the  twelfth  experiment  the  same  quantity  of  air  was  breathed 
from  (me  of  the  meicnrial  gasometers  to  the  oUier  repeatedly  during 
three  minutes,  and  was  then  found  to  contain  9^  carbonic  acid.  5j[ 
oxygen,  and  85  n^^otc  ])pr  cent. ;  so  that  six  part?*,  in  100  of  oxygen, 
seemed  tn  have  disappeared,  and  some  other  gas,  not  absorbed  by 
water,  was  ajjparently  given  off  from  the  lungs. 

The  results  of  the  fourteenth  experiment  were  similar,  and  more 
remarkable,  as  the  respiratiott  of  the  same  air  was  continued  for  a 
greater  lengthof  time :  |00  parts  oontrined  10  eaibonie  add,  4  oxy- 
gen, and  66  aaote ;  ao  that  in  tiila  instance  there  appeared  a  lota 
of  7  oxygen,  and  an  equal  increase  of  a/ote,  or  of  some  other  gaa 
not  absorbable  by  water.  By  careful  examination,  the  authoii 
nre  «!iti«fied  that  no  other  gas  is  present  in  the  residuum  but  a7otr ; 
that  the  azote  itself,  though  apparently  in  greater  proportion,  i«  in 
fact  unaltered ;  and  that  the  difference  arises  solely  from  diminution 
of  oxygeu  when  respiration  is  paiiduiiy  protracted. 

By  the  respiration  of  another  person,  whose  chest  was  of  greater 
capflicity,  the  mme  mmntity  (tf  air  as  by  the  fonner  was  taken  in  Juat 
one  half  the  time ;  but  neverthdesa  very  nearly  the  same  proportion 
of  it  was  fonnd  conrerted  into  carbonic  acid. 

In  the  micceeding  experiment  neariy  10.000  cubio  inches  of  air 
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were  breathed.  'Hie  quantity  of  carbonic  arid  wtis  in  this  case  8. 
the  remaining  oxypen  13,  and  the  azote  79  per  cent.,  n5  hrtur!*  in- 
spiration. The  average  coiisuraption  (if  oxygen,  and  formation  of 
carbonic  acid.  Ueiug        inches  in  a  minute. 

The  deficiency  in  the  quantity  expired  was  so  nuall,  that  the  au- 
thors were  ■atiiitoi  that  none  was  abaorbed.  But  in  the  two  fol- 
lowing experiments,  which  were  each  perfonned  on  upwards  of  3000 
inches  of  tuefgem  gas»  the  deficiency  was  much  greater,  and  there  did 
appear  to  have  been  absorption  of  58  in  one  experiment,  and  of  67 
in  the  other. 

The  fnnnation  of  carl>onic  acid  wa^,  in  those  ca^s,  far  more  rapid, 
being  at  the  rate  of  37^  inches  in  a  minute.  From  the  quantity  of 
«ur  which  had  necessarily  remained  in  the  lune:s  htfore  the  experi- 
ments, a  quantity  of  azote  wtis  unavoidably  mixed  witli  tlie  in^jpired 
oxygen,  and  emitted  with  it,  in  the  proportion  at  first  of  25  percent., 
but  varying  in  the  successive  portions,  removed  for  trial,  till  the  pro* 
portion  was  at  last  reduced  to  5|  per  cent. 

From  these  data,  the  authors  endeavour  to  estimate  the  quantity 
of  air  tliat  had  been  in  the  lungs  at  the  bc^nning  of  each  experiment. 

By  estimation  from  the  former  experiment  on  oxygen,  the  residue 
in  the  lung^  a])})eared  to  have  been  140|;  hut  in  the  second,  it  was 
fuuiid  that  ai<  much  as  177  of  mere  azote  had  been  expired,  and  hence 
that  the  lungs,  in  thi&  instuuce.  had  contained  a:s  much  2'2(j  inches 
of  air,  unless  the  proportion  of  azote  in  the  residual  gas  was  greater 
than  usual,  in  consequence  of  previous  fatigue. 

The  infttences  drawn  by  the  anthoTB  from  these  experiments  arc. 

1.  lliat  the  q[uantity  of  carbonic  acid  emitted  is  equal  in  bulk  to 
the  oxygen  consumed,  and  consequently  that  no  water  is  fnrmed  in 
respiration  by  union  of  oxypen  and  hydrogen. 

2.  'ITiat  carbonic  acid,  in  expired  air,  varies  from  8  to  10  j>er  cent. 

3.  I'hat  about  1 800  inches  of  carbonic  acid  are  formed  m  twenty- 
four  hours,  contauung  about  10|-  ounces  troy  of  solid  carbon. 

4.  That  when  air  is  breathed  several  times  over,  a  portion  of 
oxygen  is  absorbed. 

5.  More  carbonic  acid  is  formed  frooi  reqiiration  of  oxygen,  than 
in  breatliing  atmoqiheric  air. 

6.  That  the  subject  of  these  experiments  takes  about  17  inches  at 
each  Inspiration,  and  makes  about  19  Inspirations  in  a  minute. 

7.  No  hydrogen  or  other  gas  appears  to  be  evolved  during  respi* 
ration. 

8.  There  appears  to  he  no  idteration  in  the  tiuantity  of  azote,  pincc 
the  average  diminution  of  isix  parts  in  1000  i.s  mure  likely  to  an^e 
from  incomplete  exhaustion  of  the  lungs  after  the  experiment. 

9.  The  residual  gas  in  the  lungs,  after  ftnccd  eiqinrmtion,  appears 
about  140  cubic  inches. 
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Defcr^um  of  an  Apprntim  far  the  Atudtfiit  of  the  Compmmd  Inflam- 
mahle  Gases  by  slow  Combustion ;  with  Kxperimenie  on  the  Gas  fronn 
Coal,  explaining  its  Application,  By  William  Henry,  M.D.  Viet' 
Pres  of  the  lAt.  and  Phil.  Society .  nnrf  Phy^jrinn  to  the  Infrmary, 
at  Manchester.  Communicated  by  Humjiliry  Davy,  Esq.  Sec,  lt.ii. 
ilead  June  23.  1808.    [PAt/.  Trans.  ibOb.p,  282.] 

The  object  of  tliis  memoir  is  to  remore  some  obetades  which  pre- 
sent themselves  to  a  succeiifiil  inquiry  into  the  nature  of  compound 

inflammable  frase?*.  When  a  vegetable  substance  is  submitted  to  dis- 
tillation, tit  ,1  tomperature  not  below  that  of  ignition,  the  equilibrium 
of  attinitK  s  destroyed,  and  the  dements  composing  it  are  united 
in  a  new  manner.  The  carbon,  uniting  with  oxygen,  either  composes 
carbonic  add  gas»  or  stopping  short  of  that  degree  of  oxygenation,  is 
converted  into  carbonic  oxide.  The  hydrogen,  combining  with  a 
portion  of  chavcoal,  fonns  either  carburetted  hydrogen  gns,  or  super- 
carbuietted  hydrogen,  better  known  by  the  name  of  olefiaut  gus. 
Towards  the  close  of  the  process,  simple  hydrogen  gas  is  also  min- 
gled 'With  thr  ]5rnducts. 

The  method  hitherto  pursued  for  the  analysis  of  inflammable  gases, 
has  consisted  in  mixini^  them  with  a  known  proportion  of  oxygen, 
burning  the  mixture  by  the  electric  spark,  noting  the  first  contraction 
and  subsequent  diminution,  by  lime-water,  for  the  quantities  of  water 
and  of  carbonic  acid  formed,  and  thence  inferring  the  proportion  of 
hydrogen  and  of  caibon  in  the  gas  examined,  without  making  due 
allowance  for  the  possible  admixture  of  caibonie  oxide,  either  before 
f>r  after  the  combustion. 

'rhf»  tuitlior  atrortnins  the  presence  of  this  gas  by  its  great 
ypecihc  gnivity,  and  liy  the  very  !*mall  jiroportion  of  oxygen  with 
which  it  unites;  but  in  the  distillat  an  of  coal  there  is  also  often 
present  a  quantity  of  sulphuretted  hydrogen,  and  an  inhanimablc 
gas,  which  may  possibly  be  a  gas  sui  generis^  but  is  more  probably 
a  mixture  of  carburetted  hydrogen  and  carbonic  oxide. 

In  Dr.  Henry's  apparatus,  which  Is  not  readily  explained  without 
reference  to  a  drawing,  the  gas  to  be  examined  is  passed  through  a 
small  tube  into  a  receiver  containing  oxygen  gas,  and  is  there  burned 
l)}'  a  continued  Harae.  Hie  quantity  of  jj^jus  introduced,  and  quantity 
of  contraction,  are  noted.  The  (|u  uit  tv  of  carbonic  acid  formed  is 
found  by  liquid  pota.^h.  The  rcnvaianii;  fixypcn  is  determined  by 
sulphuret  of  lime.  As  it  »ometimeb  hup|)en:3  that  part  of  the  gas 
escapes  combustion,  precautions  are  given  for  avoiding  that  source 
of  error,  and  the  means  of  detecting  it  described. 

Instances  are  given  of  computation,  from  combustion,  of  hydrogen 
gas,  of  oleliant  gas,  as  the  most  simple,  and  of  gas  from  cannel  coal, 
in  which  it  is  a  problem  of  some  difficulty  to  determine  the  propor- 
tions of  all  the  t^n«es  that  occur;  and  thv^o  nw  rnrbonic  nvv},  ^nl- 
]  liurettcd  hydrogen,  oleliant  gas,  carburetted  hydrogen,  and  carbonic 
uxide. 

The  euia  of  the  two  lirsl  ia  detcrmiucd  by  liquid  potafib,  after 
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wfatcli  the  third  lb  iieertaiDed  hy  CMqnmnriitic  gas.   The  wim  of  the 

second  and  third  may  be  determined  by  oxymuriatic  gas,  and  then 
the  first  ab^rbed  by  liquid  potash.  Thv  tir-t  and  third  being-  thuf 
known,  the  second  may  be  inferred,  though  not  removed  alone. 

The  nature  of  the  inflanimable  residuum  is  then  learned  by  com- 
bustion, due  regurd  being  had  to  its  specific  gravity,  and  to  the  propor- 
tion which  the  carbonic  acid  fonaed  bears  to  the  oxygen  consumed. 

A  table  is  gben  of  the  products  of  various  gases/ from  several  dif- 
ferent qwcies  of  coal ;  and  a  seoond  table,  of  the  spedfie  gimvitieB  of 
these  gasea,  wiUi  the  qnantities  of  carbonic  acid  formed  from  each, 
and  the  quantity  of  oxygen  required  for  their  combustion.  It  is  ob* 
served  generally,  that  in  the  distillation  of  all  these  substances,  the 
gas  received  at  the  commencement  of  the  process  is  the  beanest, 
that  it  requires  the  larc^cst  proportiuu  of  oxygen,  and  is  fittest  £or  the 
purpose  of  illumination. 

An  Acrnunf  (>f  some  Pent iiar dies  in  (hf  onatomical  Struviure  of  the 
Wombat,  with  Obserx  itt tons  on  the  female  Organs  of  Generaiion.  Bjf 
Bveiard  Home,  Esq,  F.R.S.  Head  June  23,  1808.  [PAa.TVeas. 
ldOB,p.  304.] 

'ITie  author,  having  rect^  ived  a  mrdc  wombat  alive  from  one  of  the 
i>land9  in  Bass's  btraits,  iiad  an  opportunity  of  observing  its  habits 
in  a  domesticated  state,  and  of  examining  the  peculiarities  of  it&  in- 
ternal formation  after  dcatii,  particularly  the  mechanism  of  the  bones 
and  mufldes  of  its  hind  legs,  which  have  not  been  described  either 
by  Geoffroy,  in  his  account  of  its  Internal  form,  or  by  Cuvier,  who 
has  described  several  parts  of  its  internal  stnictttie  in  his  Lerons 
d' Anatomic  Comparee.  The  stomach  of  the  wombat  resembles  doaely 
that  of  the  beaver,  and  differs  so  much  from  that  of  the  kanguroo, 
and  other  animal^  of  the  o)M>«sum  tribe,  that  it  form*  nn  extraordinary 
pccuharity.  An  account  ot  the  dissection  of  a  female  wombat  having 
been  received  from  the  late  Mr.  Bell,  JSurgeon  to  the  Colony  at  New 
South  Wales,  Mr.  Home  has  inserted  Mr.  liell's  descripUou,  witii  re- 
marks especially  on  the  state  of  the  uterus,  which  was  douUe,  and 
impregnated  on  each  side ;  that  on  the  right  side  was  as  large  as  a 
pullet's  egg.  The  os  tince  was  filled  with  a  thick  gelstmous  sub- 
stance. When  a  longitudinal  incision  was  made  into  its  cavity,  its 
coats  were  found  lined  with  the  same  jelly,  in  the  centre  of  which 
was  an  embn,*o  wrapped  up  in  very  fine  membrane?,  that  appeared 
to  have  no  connejuou  by  vessels  with  either  the  uterus  or  the  gela- 
tinous niatter. 

These  facts,  says  Mr.  Home,  throw  considerable  light  on  tlie  mode 
of  propagation  of  this  very  curious  tribe  of  animals.  They  confirm, 
in  the  most  satisfactory  manner,  the  observations  contained  in  a 
former  paper  on  the  kanguroo,  which  required  further  eridence,  as 
the  s|>ecimen  on  which  the  observations  were  made  had  been  sent  to 
England  preserved  in  ^]nrits.  and  the  parts  had  become  very  indistinct, 
from  being  coagulated  and  long  kept. 
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Since  it  seems  tluii  Mteblished,  that  the  fcetus  is  nourished  with- 
out a  placenta,  the  source  of  the  gelatinous  matter  provided  for  its 

nourishment  becomes  a  natural  object  of  inqnin,'.  In  birds  the  til- 
bumen  of  the  cf^rp,  which  corresponds  witL  this  jellv,  is  formed  in  a 
tube  called  the  (jvidurt,  and  the  lateral  caiiaii>,  which  opeo  into  the 
cavity  of  the  uterus  of  tlie  wombat  aiid  kanguroo  near  its  neck,  bear 
a  strong  rasemUaiice  in  their  form  to  the  ovidncts  d  birds;  and  in 
the  knqgoroo  they  wtn  found,  in  the  impregnated  stste,  to  be  en- 
leiged.  and  to  have  a  verjr  free  communication  with  the  ntnos;  or* 
cnmstancet  which  induce  the  author  to  believe  their  sole  use  is  to 
fonn  the  jelly,  snd  to  depout  it  in  the  uterus. 

Oh  ike  Origin  and  Office  of  the  Alburnum  of  Treex.  In  a  Letter  from 
fTiora as  Andrew  Kniuht,  Rs-q.  F  R  S:  to  the  Right  Hon.  Sir  Joseph 
Banks,  Bart.  K.B.  Head  June  30,  1808.    IFhU.  Trmu. 

1806,  p.  313.] 

Mr.  Knight  having,  by  HIb  former  experiments  on  this  subject, 
establiiihed  to  his  satisfaction  that  the  bark  of  trees  is  not  converted 
into  alburnum,  l)ut  that  the  albuniou?  matter  is  deposited  by  a  fluid 

which  desceiuU  from  the  lcavp«,  and  is  gubsequentlv  secreted  through 
the  bark,  proceeds  to  mquiie  luto  the  origin  and  othce  of  the  aibur- 
uuus  tubes. 

In  the  sueeulent  shoot  of  the  horse-chestnut  it  may  be  seen,  that 
the  aUmmous  tubes  are  arranged  in  ridges  beneath  the  ooitical  ires- 
sds,  and  the  number  of  these  ridges  at  the  bese  of  each  leaf  corre- 
sponds with  the  number  of  apertures  which  pass  from  the  leaf-stalk. 
The  position  and  direction  of  these  tubes  bave  induced  naturalbt?  to 
consider  them  a«  passages  through  which  the  sap  ascends ;  but  Mr. 
Knip^ht  intends  to  show  that  they  are  reservoirs  of  fluid  pecreted  by 
the  bark,  which  they  retain  till  it  is  absorbed  by  the  purrounding 
cellular  substance.  Having  ascertained,  by  injecUuu:^,  tliat  the  ul- 
bnmous  tubes  which  descend  from  the  base  dl  sn  annual  shoot  are 
confined  to  one  side  of  the  stem,  and  to  tiie  extemsl  annual  layer  of 
wood,  Mr.  Knight  made  deep  incisions  at  the  bases  of  many  annual 
shoots  of  young  trees,  in  such  a  mamur  as  certainly  to  intercept  all 
communioition  with  the  stem  by  means  of  the  albumous  tubes ;  but 
the  shoots  lived,  and  in  the  succeedincr  f^pring  grew  with  considerable 
vigour.  In  some  small  twip»,  two  incis>ion8  were  made  on  opposite 
sides,  one  a  few  lines  Jijcrher  than  the  other,  so  that  ail  the  alburnous 
tubes  might,  m  &omc  part  ul  their  course,  be  interrupted ;  yet  the 
SBD  oontiiMied  to  inms  into  tim  bfandies.  snd  tiieir  buds  Qnlolded  in 
Ibe  succeeding  spring. 

An  naturalists  agree  in  ststing  that  trees  perspire  most  during 
summer,  when  the  leaves  have  aftsined  their  full  growth ;  but  as 
the  albumous  tubes  at  that  time  appear  dry  and  filled  with  air,  it  is 
evident  that  the  tube<:  fio  not  convey  the  sap,  but  are  intended  to 
execute  a  different  othce. 

But  if  the  sap  does  not  rise  through  the  alburnous  tubes*  says 
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Mr.  Knight,  It  must  pass  the  cellular  substance  ;  and  to  i?how  that 
the  cellular  substance  is  pervious  to  fluids,  he  quotes  un  instance 
from  a  preceding  communication,  in  which  bark  was  generated  un 
the  surface  of  the  cellular  substance  of  pollard  oaks.  A  new  expe- 
riment is  also  related  in  confirmation  of  thLs  opinion.  Various  branches 
of  two  yttM  old  wm  eut  from  difierent  trees ;  tod  after  the  cut 
anrftuse  had  been  covered  with  a  cement  anpenneaUe  to  water,  a 
on  of  tliebaifc  was  detached  from  each,  so  as  to  expose  the  sur> 
of  the  alburnum.  They  were  then  immeiaed  in  coloured  infd* 
sions  for  twenty  hours,  and  were  found  to  have  imbibed  the  colour 
between  the  albumous  tubes,  apparently  through  the  cellular  sub- 
stance. 

When  an  incision  is  made  into  the  alburnum  near  tlie  root,  and 
sap  is  seen  to  flow  from  it,  it  may  be  observed  to  run  even  more 
abimdantty  from  the  upper  toifrce  of  the  meisioa ;  and  sinoe  th« 
quantity  which  exudes  is  lull  a  hundred  times  more  than  was  pre^ 
viously  contained  in  the  alburmnu  tubes,  it  appears  evident  that  it  ia 
raised  through  some  other  channd. 

Mr.  Kniirht  ronclndes,  therefore,  thnt  the  sap  ascends  throui^h  the 
cellular  substance,  and  conceives  that  part  to  be  so  organized  ns  to 
permit  the  sap  to  escape  more  readily  vjwnrds  than  in  any  otlur  di- 
rection ;  and,  by  its  alternate  contraction  and  expansion,  to  be  fully 
capable  of  propelling  the  sap  with  all  the  impulse  wliich  it  is  known 
to  have  in  the  8})ring. 

The  albumous  tubes  appear  to  the  au^or  to  answer  also  another 
pur))ose,  since  their  cylindrical  form  occasions  the  strength  of  the 
materials  employed  to  be  the  greatest  possible. 

The  author  conclude'^  h\-  ob«en-iniT.  that  though  he  retracts  an 
opinion  formerly  entc  rtaii^ed  respecting  the  ascent  of  sap  through  the 
albumous  tubes,  yet  his*  opinions  coneeniing  its  subsequent  motion 
tlirough  tlie  central  vessels,  leaves,  and  bark,  remain  unchanged. 

Eclipses  of  the  Satelliies  of  Jupiter,  observed  by  John  Goldingham. 
^sq,  F,R,S,  and  twder  kU  Superintendance,  at  Madras,  in  the  E(ut 
Indies.   Read  June  30,  1808.    [Phil,  Tran$.  1808,  p.  322.] 

Mr.  (^nKliiiL"!i;im's  observations  are  prefaced  by  a  sliort  account  of 
the  iii-truments  employed,  and  some  genenil  remarks  u{k>u  the  cir- 
cumstances necessary  to  be  attended  to,  in  Llmwing  inferences  from 
them.  Two  telescopes  were  employed,  both  made  by  Dollond,  of 
3|  feet  focal  length,  with  a  magnifying  power  between  70  and  80 ; 
and  the  time  observed  by  a  good  dock,  with  gridiron  pendulum,  was 
deduced  from  the  transit  of  the  sun  nearest  to  the  edipse,  and  veri- 
fied by  the  next  preceding  or  following  transit. 

The  loTicritiidc  of  the  ]»lare  of  obser\'ation  is  given,  ns  determined 
from  numerous  observations  of  various  kinds,  tliat  it  may  be  com- 
pared with  that  deduced  from  each  eclipse  by  means  of  the  time 
given  in  the  cphemeris. 

In  noting  eaeh  observation,  the  state  of  the  weather  is  attended  tu, 
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the  altitude  of  the  planet,  the  relative  situation  ol  the  planet  and 
moon,  with  any  other  circumstances  of  twilight  or  haze  that  were 
likely  to  canae  any  ineonectnefls  in  the  obienrBtioii.  To  obviate  the 
tineertainty  that  will  always  attend  the  Teanlts  of  each  obaenrationa^ 

from  different  states  of  wMther,  difieience  of  telescopes,  and  imper- 
fection of  vision  in  ditferent  obaerven,  Mr.  Ooldingham  recommenda 

not  to  draw  Rny  inference  firom  comparison  of  corresp>onding  immer- 
sions aloiH',  without  attendinc:  to  the  difference  of  corresponding- 
emersions  also,  by  which  ail  sources  of  error  will  be  in  a  great  degree 
corrected. 

Electro-Chemical  Researches  on  the  Decomposition  of  the  Earths; 
with  Observations  on  the  Metals  obtained  from  the  alkaline  Eartks, 
tmi  on  the  Amalgam  procured  from  Ammmua.  By  Humphry  Davy, 
Eiq,  M,RJ.A.   Read  Jane  30,  1808.    IPhU.  TWmt. 

1808. /r.  333.] 

In  the  last  Bakciiaii  lecture  mention  was  made  of  an  ajipari  nt 
decomposition  of  barytes  and  btroatites  into  oxygen  and  inflammable 
BMtter. 

In  the  proeecntion  of  the  eame  oourae  of  experiments  upon  line 
and  wiagncaia,  similar  results  were  obtained ;  for  when  either  of  these 
earths  was  sHghtly  moistened  with  water,  and  thereby  rendered  a 

conductor  of  electricity  from  a  powerful  voltaic  battery,  inflammable 
mfitter  was  developed  at  the  ncj-fitive  surface  and  oxvjijen  at  the  po- 
sitive. And  these  j)lieiiomena  were  not  dependent  on  the  presence 
of  water  ;  for  when  the  same  earths  were  made  conductors,  by  being 
in  a  state  of  fusion  with  boracic  acid,  analogous  appearances  were 
pvodnced. 

On  account  of  the  high  inflammability  of  these  bodies,  similar  ex- 
periments were  conducted  under  naphtha,  with  the  hope  of  preserving 
thepcodoetaforexaminatioa;  but  although  dark  opake  specks,  having 

in  some  cases  an  appearance  of  metnlHe  ^jilondonr,  were  produced, 
yet,  when  heat  v/as  ap])licd  to  tiiem  under  boiling  naphtha,  there 
was  no  appearance  of  fusion,  and  cuui-cqucntly  no  separation  from 
the  surroundmg  undecompouudcd  earth ;  but  when  the  mass  was 
afterwards  thrown  into  water,  an  effervescence  occurred,  and  evident 
decomposition  of  the  wator. 

A  series  of  experiments  were  next  undertaken  upon  mixtures  of 
baiytes  or  strontites,  of  lime  or  magnesia,  of  alumine  or  silex,  with 
potash ;  and  in  the  case  of  barytes  and  strontites,  the  potassium 
formed  wa»  evidently  not  pure,  but  apparently  alloyed  by  another 
metallic  substance. 

Wlien  barv'tes,  «trontites,  or  lime,  Wiuj  uu.\cd  \uth  oxide  of  silver 
or  mc-rcur) ,  the  cuinpouud:>  aliurdcd  analoguua  results  when  acted  uu 
by  the  voltaic  battery. 

When  tiiese  experiments  were  resumed,  alker  an  intenral  of  several 
weeks,  a  battery  had  been  prepared  wiA  520  pair  of  platc» ;  iuul  an 
attempt      then  made  to  unite  the  bases  of  these  earths  with  the 


Digitized  by  Google 


S14 


wire  by  which  tlic  power  was  conveyed  from  the  negative  end  of  the 
battery.  Lead,  j^iivcr,  c()})per,  and  ircjn.  were  Jsuccesusively  employed ; 
and  it  waa  by  meaas  oi  ibe  iai>t  that  the  moftt  distinct  results  were 
obtained. 
When  an 

the  eooduetor  on  the  negative  nde,  and  hmight  into  oontaot  with 

moistened  barytes  or  strontites,  lime  or  magnesia,  ahmiine  or  mkoK^ 
th«  globule  formed  by  fatiaa  at  the  end  of  the  win  sppewed  in  eadi 

case  to  be  alloyed  with  something  capable  of  acting  upon  water ;  but 
those  last  named  had,  in  snccession,  less  action  than  the  preceding. 

The  author  had  lu  t  himself  ii?ed  mercury  as  a  means  of  obtaininp 
the  bases  in  a  state  ul  idluy  till  luturiued  by  a  letter  from  Prufei^r 
Berzdius  of  Stockholm,  who  has  \i6ed  it  with  success  for  the  decom- 
position of  lime  and  baiytes.  And  Mr.  Davy  has  found  it  to  succeed 
equally  with  strontites  and  magnesia.  And  although  mercury  aknie 
failed  of  effecting  the  decomposition  of  alumine  and  sSei,  yet  wfaea 
an  alloy  of  mercury  and  potassium  wis  made  the  medium  of  commu* 
nication  eren  with  these  bodies,  they  each  appeared  to  be  deoom* 
pofied  bv  ftf-'i'itanep  of  tlie  affinity  of  p)otassium  for  their  ba^e?. 

The  author  also  inlorms  us  of  his  success  in  repeating  an  expen- 
ment  of  Professor  Berzclius  and  Mr.  Pontin,  on  the  decomjuisituMi  of 
aniinotua :  a  globule  of  mercury  being  inserted  lu  a  »Diall  cavity 
made  in  a  piece  of  carbonate  or  muriate  of  ammonia  slightly  moisten* 
ed,  they  are  placed  together  on  a  phte  of  platiiia  positively  dectri* 
fied,  and  the  wire  from  the  negative  end  of  tlie  hettery  is  applied  to 
the  mercury.  The  globule  soon  increases  Tcry  considerably  in  Mk» 
and  becomes  converted  into  a  soft  amalgam,  which  absorbs  oxygen 
from  the  atmosphere,  or  decomposes  water  into  which  it  is  thrown, 
and  formf*  ammonia,  while  the  globule  nradimllv  recovers  its  flmdi^, 
and  is  reduced  to  its  original  size  before  the  experiment. 

The  Croonian  Lrrh/re.  On  the  Functions  of  the  Heart  and  Arteries. 
By  Thoma'^  Vo  mfr,  M  D.  For.  SecR.S,  Read  November  10, 
1808.    [PhU.  Iru/u.  IbUi^,^.  1.] 

Since  the  degree  and  manner  in  which  the  circulation  of  the  blood 
depend^  upon  tihc  muscular  and  elastic  powers  of  the  heart  and  arte- 
ries are  ([ncstion?  belonging  to  the  mo^t  refaned  departments  of  hy- 
draulics, the  autlior  ha5  already  submitted  to  the  Society  those  gene- 
ral principles  up<jn  which  he  designs,  in  the  present  lecture.  1st,  to 
inquire  what  would  be  the  nature  of  the  circulation  if  the  vessels 
were  as  ladaatic  as  glass  or  bone ;  2ndly»  in  what  Baanner  the  pulsa 
would  be  transmitted  if  the  tubes  were  merely  elastie ;  Mly,  what 
actions  may  be  ascribed  to  their  muscular  coato;  and,  lastly,  what 
disturbances  are  occasioned  in  different  lands  of  fevcit  and  inflam- 
mations. 

In  order  to  drterminc  the  velocity  of  the  blood  in  different  parts, 
it  is  iiece>sai  V  to  i  .stimate  the  pressure  by  which  it  is  ur^ed  forwurd. 
and  the  resietauce  opposed  to  its  moUon.    From  the  experunents  of 
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Hales,  the  pressure  may  be  considered  as  equivalent  to  a  coJumn  of 
seven  feet.  In  order  to  calcuJate  the  resistance,  the  author  emjiloys 
the  theorems  coutained  in  his  iormer  commumcation,  and  adopts  the 
memnmento  of  KeUl  and  others,  for  the  diftmeten  of  theioita,  and 
of  iti  sncoetsive  lubdmaioiiB.  The  quantity  of  blood  in  the  arteriea 
la  eatimatad  at  nine  or  ten  pooiida ;  its  velocity  in  the  aorta  about 
eight  inches  and  a  half  in  a  second ;  while  that  in  the  capillaij  arte- 
ries is  about  Vrrd  of  an  inch  in  a  second  (the  diameter  of  these  ves- 
sels being  about  -nVirth  of  an  inch).  The  resistance  that  would  be 
opposed  to  water  circulating  under  the  same  circumstances  is  calcii- 
bitcd  to  be  equivalent  to  a  jiressure  of  a  column  of  twenty  inches  ; 
but  the  resistauce  tu  the  moUuu  uf  Llie  dlood  is  supposed  in  conse- 
quenoe  of  iti  viscidity  to  be  about  four  times  aa  great,  and  is  conse- 
quently stated  as  eighty  inefaea. 

TheeiFectsof  cunratore  inincreaang  the  resistaneearenot  neglected, 
but  they  form  a  very  smaU  part,  in  comparison  to  the  difference  that 
would  arise  from  assuming  different  dimensions  for  the  arterial  sy- 
stem ;  or  different  HllowHnre  for  the  rp^i^tance  of  vessel?  that  are  too 
Fmal!  for  direct  experiment,  or  aditierent  ratio  for  the  assumed  diect 
uf  vi^ciditv. 

'Ihc  auLiior  next  examines  the  nature  and  velocity  of  the  propa- 
gation of  the  pulse,  which  he  considers  analogous  to  the  motion  and 
waves  on  the  suiiace  of  water,  or  of  sound  transmitted  through  the 
air ;  the  elasticity  of  the  arteries  being,  in  this  case,  substituted  for 

the  elasticity  of  die  fluid.  Since  the  blood  in  the  human  arteries  is 
subjected  to  a  pressure,  which  is  measured  by  a  column  of  about  seven 

feet  and  a  half,  the  velocity  with  which  the  impulse  is  tran^^mitted 
will  be  about  fifteen  feet  and  a  half  in  a  second;  but  as  the  progres- 
i^ive  motion  of  the  blood  itself  is  ai)out  eiprht  inches  ia  the  same  time, 
the  aggregate  velocity  of  u  puisatiuu  in  considered  as  sixteen  feet  in 
a  second. 

The  greatest  Telocity  of  tiie  Uood  during  the  contnetion  of  die 
heart  being  about  one  eighth  part  of  that  quantity,  the  area  of  the 
artery  must  be  proportionally  dilated  during  its  passage,  and  the  di- 
ameter must  increase  in  the  ratio  of  fifteen  to  sixteen. 

The  force  of  the  heart  necessary  to  occasion  this  distension,  must 
be  proportionally  greater  than  the  average,  and  must  be  equal  to  a 
column  of  101  inclies,  which  agrees  extremely  well  witii  an  expcn- 
inetit  ui  Hales,  on  the  ascent  oi  blood  lu  a  tube  connected  with  the 
artery  of  a  horse. 

The  author  acknowledges,  however,  that  though  the  calcularions 
agree  perfectly  with  each  other,  and  with  eiperiments  on  the  power 
of  the  heart,  and  affections  of  the  smaller  arteries,  yet  they  do  not 
correspond  with  the  apparent  alteration  in  the  diameter  of  an  artery 
exposed  to  view;  and  he  infers  that  the  velocity'  of  the  pulse  in  the 
Uuiger  arteries,  is  really  murh  more  con-'idt  r.ihlc  than  has  been  stated. 

With  re8]>ect  to  the  function?  of  the  inu-rular  fibres  of  the  arteries. 
Dr.  Young  upprcheuds  tiiut  it  will  appeal  liemonstrable  that  they  are 

much  less  concerned  in  the  motion  of  the  blood  than  is  almost  uni* 
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vcr?ully  believed;  luid  though  a  rnola  lias  sometimeb  been  found  in 
the  uterus  totally  destitute  ot  heart,  and  in  which  the  blood  must 
have  circulated,  in  its  usual  course,  through  the  arteries  tuid  \  vin&,  it 
cannot  be  knovm  that  there  was  any  alternate  pulsation ;  and,  even 
if  thm  WIS  any  pnlirtion,  it  mnit  haie  szimh  from  pntatnitiml 
power  io  the  arteries,  and  the  resiatance  in  the  extreme  vessels  mnst 
have  been  pretematurally  small. 

The  service  which  the  author  imagines  is  peiliafined  hy  the  mus- 
cular coats  of  arteries,  is  that  of  adapting  their  capacities  to  tiie  tsp 
r}*in(?  fp!Hntjty  of  the  blood  contained  in  them. 

Accordin<^  to  this  «tuti'intnt,  the  qualitic-  ot  llic  ptil^e,  a**  d5«reniible 
to  the  touch,  are  a^cribfd  uliiiost  L-iitirolv  to  the  Hctiuii  ul  tlu;  licrirt. 

llie  duratiou  irom  the  aaturai  ^tate  may  consi&t  either  iu  a  c  ii<uiiie 
of  the  heart  or  of  the  cecity  of  the  smaller  arteries.  The  quantity 
of  blood  trsnsmitled  may  also  remsiii  the  same,  or  be  diminished, 
or  be  increased.  When  it  remains  the  same,  the  change  cannot  be 
very  material,  and  is  not  liUy  to  lead  to  any  disease  of  the  vital 
fimctions.  When  the  quantity  transmitted  is  smaller  than  in  health, 
the  arteries  must  become  coiitnicted,  ;ind  the  veins  distencicd.  The 
pulse  must  be  small  and  weak,  until  the  blood  accumulated  in  the 
veins  stimulates  the  heart  to  p^eater  action.  From  the  vigour  ac- 
quired during  the  former  remission  of  its  exertion,  the  pulse  beconiLu 
full  and  strong,  a  greater  quantity  of  blood  being  transmitted  than 
in  health,  as  seems  to  occur  in  the  hot  fit  of  fefen. 

A  rehutation  of  the  extreme  arteries  may,  at  the  same  time,  snffer 
the  blood  to  pass  more  easily  into  the  veins ;  but  such  a  relaxation 
may  be  carried  to  excess,  and  the  arteries  be  thereby  emptied ;  so 
that  the  pulse  becomes  small  and  weak,  and  the  heart  exhausted  hy 
fruitless  efforts  to  restore  the  equilibrium,  as  appears  to  occur  in 
typhus. 

As  qcnrrnl  ibTanirrments  of  the  circulation  appear  to  be  concerned 
iu  dificreuL  kuida  ul  fever,  so  partial  oncH  have  a  similar  rclatiou  to 
ioosl  inflammations.  The  most  obrious  danges  arise  from  partial 
dilatations  or  contractions  of  die  capillary  arteries.  Distension  iviU  be 
accompanied  with  redness,  pain,  and  heat.  But  it  is  powible  that 
another  species  of  inflammation  may  also  arise  from  an  obstmetiim  of 
the  extreme  capillary  arteries;  so  that  the  small  branches  are  sub- 
jected to  a  pressure  many  times  pT-cater  than  that  which  they  are  in- 
tended to  withstand  iu  their  natund  state,  and  the  consequent  dis- 
tension will  be  accompanii  d  witli  redness  and  pain. 

Besides  these  general  illustrations  of  tlie  nature  of  fevers  and  in- 
flammations, the  author  is  of  opinion  that  the  same  theory  may 
be  of  use  in  explaining  the  operation  of  remedies  employed  for  re- 
lieving them,  more  especially  (in  the  different  modes  of  letting 
Mood),  the  more  speedy  and  effectual  relief  from  o{)eniiig  an  aiteij 
than  a  vein,  and  the  great  benefit  often  derived  from  the  more  prac* 
tlca])le  expedient  of  withdruwin£»'  a  small  quantity  of  !)lood  from  the 
immediate  ocighbourhuod  uf  the  part  affected,  by  cupping  or  by 
leeches* 
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An  AeetmiU  of  wm  Bjepermentt.  perfomed  wUh  «  Ftew  to  ueertain 
the  moit  eutvmUageous  Method  of  comstructinp  a  Voltaic  Apparatus, 

for  the  Purposes  of  Chemical  Research.  By  John  George  Children. 
£sq,FJi.S.  Read  November  24, 1808.  [PhU.  TVoiw.  1809,|».32.] 

The  object  of  the  author  is  to  determine  bow  the  greatest  effect 
may  be  produced  by  the  Toltaic  bettery,  with  the  least  waste  of  power 
and  expense. 

For  this  purpose  he  bad  one  battery  constructed  of  twent)'  ])iurs  ol 
plates  of  zinc  and  copper  of  large  dimensions,  each  plate  being  four 
feet  long  and  two  fcot  wide.  Each  pair  was  connected  together  only 
at  the  top  by  a  strup  of  lead,  st)  tliut  both  Ades  of  each  plate  were 
expoi^ed  to  the  lu  tioii  of  the  fluid  in  the  trough.  The  trough  was 
made  entirely  uf  wood,  with  wooden  |)iirtitions,  made  water-tight  by 
cement;  and  this  battery  when  in  action  was  charged  with  a  mix- 
ture fji  three  parts  nitrous  acid,  with  one  of  sulphuric  diluted  with 
three  parts  of  water. 

With  this  battery, 

1.  Eighteen  inches  of  platina  wire  -sV  of  an  inch  in  diameter  were 

fused  in  nljout  twenty  seconds. 

2.  Three  feet  of  the  same  wire  became  visibly  red  l)y  strong  day- 
light. 

3.  I'our  tcct  ul  the  same  became  very  hot,  but  not  visibly  red. 

4.  Chansoal  bamed  with  mtenae  briUianey. 

5.  On  iron  wire,  the  effect  was  remarkably  feeble.  Not  more  than 
ten  inches  of  the  lineat  harpsichord  wire  could  be  fused  by  it. 

6.  Imperfect  conductors  were  scarcely  affected  by  it.  No  effect 
was  produced  upon  barytas  mixed  with  red  oxide  of  mercury  and 
water. 

7.  A  gold  leaf  olectr(uneter  was  not  affected  by  it. 

8.  'Ilie  .*jhock  from  tliis  battery  was  scarcely  perct'jitible. 

'I'he  author's  second  battery  coiu<ibted  of  2U0  plates,  about  two 
inehea  square,  pkoed  in  half-pint  pots  of  common  Queen's  ware. 

1 .  With  this  battery  potash  and  barytes  were  readily  decomposed. 

2.  The  metallization  of  ammonia  took  place  with  great  rapidity. 
8.  It  visibly  ignited  charcoal. 

4.  It  caused  a  ?;trong^  divercrcnce  of  the  prold-leaf  electrometer. 

6.  It  crave  vivid  sjjarkM  tor  upwards  of  three  hours,  and  was  not 
exhiui^ted  till  after  forty  hours. 

The  result?  of  the  foregoing  experiments  are  considered  as  a  con- 
firmation of  Mr.  Davy's  observation,  tliat  intensity  increases  with  the 
mmmber,  and  the  quuUity  of  electricity  with  the  extmU  of  tiie  surface. 

effect  of  quantity  is  seen  in  the  first  experiment  on  platina  wire. 
Tliis  metal  not  being  oxulated  presents  no  obstacle  to  tlie  passage  of 
the  electricities,  which  evolve,  on  their  mutual  annihilation,  heat  suf- 
ficient to  raise  tlie  teni]>erRture  of  the  platina  to  tlio  point  of  fusion. 

Nevertheies.s  trom  want  of  intensity,  this  (juantity  couhi  not  fimi  a 
ready  passage  through  the  suboxidated  iron  wire,  and  could  produce 
no  effect  upon  barytes  or  other  l)udies  liable  to  be  decomposed  by 
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ibe  ^renter  cnersry  of  tfie  ^mr\li  iKitttTV  In  thi*^  the  number  of  plates 
beiiig  tcniold  ^v^'?i  t^uhild  uitcn^^ity.  althougli  the  ag^i^regute  quant-ty 
of  surface  in  the  wliole  buttery  is  not  V«th  part  of  the  acting  sui- 
facep  in  the  lat^e  hsittery. 

The  advantage  of  a  large  quantity  of  fluid  is  CTinced  by  the  long- 
oonttnued  artbn  of  tlie  small  batteiy ;  and  it  is  also  obaemd  that  in 
yeiy  numerous  combioations,  a  certain  distance  between  tfie  plates 
becomes  necessary  to  prsTent  spontaneou.^  dischar^s,  which  the  au- 
thor found  to  take  place  in  a  batteiy  of  1250  plates  of  four  inches 
square. 

With  tliis  batter)'  of  1  '230,  excited  hy  a  flnid  of  the  same  strength 
as  wa«  ii^ed  in  the  former  experiments,  the  author  a^jcertained  the 
striking  distance  tiiroutch  the  air  to  be  -^tli  of  an  inoli,  care  having 
been  taken  to  dry  the  air,  through  which  the  discharge  took  pla(%, 
before  the  experiment,  as  well  as  to  avoid  any  increase  of  tempeia- 
ture  previous  to  the  discbaige. 

The  electric  Hyki  was  al^  made  to  pass  through  a  vaenum,  and 
was  obsen  ed  to  be  the  same  as  from  a  common  electri(»l  macluiie. 

The  effect  of  this  great  number  of  plates  on  imperfect  conductors, 
was  of  cMiirse  uncommonly  powerful,  but  yet  their  poirer  of  fusion 
wa.^  coinpanitively  weak,  as  they  barely  melted  half  an  inch  of  tlic 
satae  plutiua  wire  that  had  heca  used  in  the  former  experiments ; 
and  hence  it  is  e%'iiicnt  that  the  construction  mui»t  be  different  ac- 
cording to  the  purpose  for  which  the  battery  is  designed. 

For  igniting  perfect  condoetors  laige  plates  are  necessaiy,  but  they 
need  not  be  numerous ;  and  fot  overcoming  the  lesistsnce  of  imperfect 
conductofs  number  is  requisite,  but  the  size  of  the  plates  may  be 
small. 

The  new  method  of  constructing  the  trough  wholly  of  wood, 
with  moveable  plates  joined  tog-ether  only  at  top,  is  much  preferred 
to  the  old  constniction,  as  the  plates  an'  more  easily  cleaned  or  re- 
paired,  and  ixa  they  expose  double  extent  of  surlace. 

The  Bakcrian  Leciure.  .hi  Account  of  .<nmp  nrv  anuli/f  ira!  Rf's<  arches 
on  the  Suture  of  certain  Bodies,  particularly  the  Alkalies,  Phos- 
phorus, Sulphur,  Carbonaceous  Matter,  and  the  Acids  hitherto  made- 
compounded;  with  some  generai  Ohfmmtions  on  Ckemkol  TXaory. 
i)y  Humphry  Davy,  Ettq.  Set.  FM^.  Ed.  mut  MMJ^. 
llead  December  15.  1808.    [PhU.  TWuw.  1809,  p.  39.] 

The  objects  which  principally  occupied  Mr.  Davy  s  attention  in 
the  present  lecture  are,  the  elements  of  ammonia;  the  natiux*  of  sul- 
phur ;  the  nature  of  phosphorus ;  tne  states  of  the  carbonaceous  prin- 
ciple in  plumbago,  charcoal,  and  diamond ;  the  analysis  of  bovacic 
acid ;  the  analysis  of  fluoric  acid  i  with  a  series  of  numerous  experi- 
ments on  muriatic  acid. 

With  respect  to  ammonia,  he  has  been  induced  to  reconsif^er  the 
»ubicrt,  not  from  any  doubt  which  hr  himself  entertained  of  the  cor- 
rectness of  his  former  results,  but  on  account  of  the  opinion  sUil 
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maintalnetl  by  Messrs.  Berthollet  on  the  non-exiittence  of  oxygen  in 
ammonia,  and  on  account  of  the  inference  deduced  by  Messrs.  Ciay- 
Lussac  and  Thenard,  from  the  action  of  pota:9«ium  on  ammonia,  who 
conclude  that  }>ota.«!*lum  is  a  conuwiirnl  of  potash  and  hvdro[:;pn. 
Mr.  Davy  cuuiic^ueuliy  tictail^^  a  variety  ol  processes  in  which  he 
examined  all  tiie  ciiciimttBiica  and  nanlta  of  their  mutiial  action. 

The  potasaiiim  employed  was  procured  by  passing  dry  polaah 
tiuongh  ied*hot  iron  turnings  in  a  gun^harrel,  whidi  appears  to  differ 
bom  that  obtained  by  electricity  solely  in  containing  a  very  small 
portion  of  iron, 

A  green  glass  retort,  after  the  introduction  of  a  piece  of  potassium, 
is  first  exhausted,  then  filled  with  ammoniacal  pas,  and  after  two 
subsequent  exhaustions,  tinally  tilled  again  with  the  gas  in  an  ex- 
tremely pure  state.  The  potassium  thus  exposed  to  ammonia  at 
common  temperatures,  loses  its  lustre  and  becomes  white  by  a  thin 
crust  of  potMh  on  its  suriace ;  while  the  gas  suffers  a  slight  diminu- 
tion, and  then  contains  about       of  its  bulk  of  hydrogen. 

When  the  potassium  is  heated  by  a  spirit-lamp,  the  colour  changes 
from  white  to  a  bright  azure,  thence  to  bright  blue,  green,  and  olive, 
which  is  the  last  state  to  which  the  whole  of  the  potassium  may  be 
brought  by  continuation  of  the  heat.  When  ^nfficitMit  ammonia  is 
present  to  insure  the  comijU  tc  satnratinii  of  v\'^\ii  grams  of  potas- 
sium, twelve  cubic  inclit  s  ot  iiuiiuomacii  'fpa-  tli-  i pjiear,  and  nearly 
eight  cubic  inches  of  hydrogen  are  evolved,  i  he  French  chemist 
having  stated  this  quantity  to  be  exactly  equal  to  that  given  out  by 
the  action  of  an  equal  quantity  of  potassium  on  water,  Mr.  Davy  has 
made  the  comparison  with  great  care,  and  finds  the  quantity  of 
hydrogen  given  out  by  its  action  upon  water  to  be  just  8^  cubic 
inches. 

The  olive-coloured  compound  formed  is  combustible,  heavier  than 
water,  and  a  conductor  of  electricity.  It  fn^^e?  at  a  low  temperature, 
and  then  begins  to  emit  ammonia,  till  its  quantity  amounts  to  4^- 
inches  out  of  12  cubic  inches  that  had  disappeared.  The  residuum 
b  then  no  longer  tluid,  and  begins  to  give  off  hydrogen  and  nitrogen, 
till  the  former  amounts  to  4  inches  and  the  latter  to  I«iV»  in  propor* 
tion  exacdy  suited  to  the  formation  of  ammonia.  When  this  residuum 
no  longer  yields  any  gas.  even  at  a  red  heat,  a  quantity  of  ammonia 
may  still  be  formed  from  it  by  the  addition  of  water,  and  amounting 
to  about  four  cubical  inches,  and  along  with  these  about  Voth  of  an 
inch  of  hydrogen,  llie  formation  of  ammonia  in  tliis  case  having 
proved  that  a  quantity  of  nitrogen  was  here  combined  with  the  po- 
tassium, other  cxj)eriiaiiiU  were  instituti d  for  the  puq>ose  of  obtain- 
ing it  separate.  J3y  combustion  in  oxygen  j^us,  a  part  of  tiic  mtrogen, 
but  not  the  whole,  was  obtained ;  but  by  distillation  with  red  oxide 
of  mercury,  the  pniduct  of  nitrogen  was  greater.  For  the  formation 
of  amMonia  from  this  nitrogen,  as  much  hydrogen  is  wanted  as  was 
originally  given  out  by  the  ammonia,  in  the  first  part  of  the  action  of 
potassium  upon  it;  but  unless  ojjfgm,  as  well  as  hydrogen,  be  sup* 
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plied,  neither  poCMh  nor  fUUDoiiia  out  l>c  produced ;  and  if  oxygen 
merely  he  nfiplicdp  potash  uid  nitrogen  ttie  the  remit. 

In  conseqnenoe  dt  the  tappotitkiin  of  Mesen.  Oay-Lneac  and  Tlie- 
nard.  that  they  had  formed  a  compound  of  poteaainm  and  hydrogen. 
Mr.  Umry  re])eated  tiieir  experiment  liequcotly.  without  any  tnooe« ; 
neither  he.  by  any  other  meana^  been  alile  to  fom  a  compound 
<rf  hydrogen  with  potassium. 

In  the  ^c^^iduum  obtained  by  heat,  after  tlie  artlnn  of  poti'^siiim  un 
ammonia,  the  uitrogen  appears  to  hv  coml)iiicii  with  an  wxide  of  po- 
ta^siuin.  m  which  the  oxygen  amounts  to  uixiut  tliree  per  eeiit.  By 
greater  beat  thaa  eompo«md  itaetf  Kiblimes.  and  doct  not  yield  nitro> 
gen  without  the  intervention  of  oxygen ;  as  if  some  portion  of  the 
latter  were  essential  to  the  constitution  of  nitrogen  gas. 

Mr.  Dary  lefen  to  an  hypothesis  formerly  advanced,  that  all  me- 
tals may  possibly  be  compounds  of  unknown  bases  with  hydrc^en ; 
but  rej)Iie:<  to  those  artjuments  by  which  Me^jsrs.  Grty-Lu5.«ae  and 
'llirnnrd  imaijined  that  tiicy  had  proved  the  existence  of  hydrof^cn  in 
potai*siura  ;  for  wiiich  there  apjn  an*  to  be  no  foundation  in  fact.  Un- 
til hydrogen  can  be  separated  from  some  metallic  substance, — until  a 
metal  can  be  deprived  of  its  imflammability  by  the  separation  of  hy* 
drogen,  that  theory  muat  be  preferred,  which,  in  expUining  all  the 
fitctt^  admits  the  presence  of  no  ponderable  agents  of  which  tlie  ex* 
istenee  cannot  be  proved. 

Mr.  Da\  y  next  proceeds  to  an  examination  of  su^ur,  first  by 
passing  dischar^^cs  through  it  in  a  fluid  state  from  a  common  electrir 
machine,  but  afterwards  with  better  •success  by  the  voltaic  battery, 
and  obtained  gas  from  it  in  sutlicient  quantity  to  ascertain  that  tlie 
gus  consi«5t8  wholly  of  sulphuretted  hydrogen.  In  the  cour*.e  of  tiie 
process,  the  sulphur  had  acquired  the  power  of  reddening  litmus. 
After  long-eontintted  electrisation,  the  sulphur  beeame  extnmiely  dtf- 
licult  of  luflion  and  acquired  a  dirty  brown  colour. 

By  the  action  of  potassium  on  sulphur,  sulphuretted  hydrogen  is 
also  evolved  with  intense  heat  and  light ;  and  the  drcumstances  of 
this  operation  appear  to  be  similar  to  what  occurs  when  potassium  is 
heated  in  contact  with  resin,  camphor,  wax,  and  fixed  oil;*,  in  c\n^v 
Te5sel.«,  For  in  this  case  jdso,  creat  heat  is  generated,  and  LTeat 
quantities  ui  eurburetted  hydroi^en  evolved.  In  addition  to  this 
analog)'  in  their  chemical  actiomi.  Mr.  Davy  also  remarks,  tliat  tlic 
physical  qualities  of  these  bodies  resemble  those  of  sulphur. 

They  agree  in  being  non-conductors,  whether  fluid  or  solid :  trana> 
parent  when  fluid,  but  semi-traniparont  when  solid,  and  h^^y  re- 
fractive ;  but  resinous  and  oily  bodiea  contain  a  small  quantity  of 
hydrogen  and  oxygen,  with  a  large  quantity  <tf  carbonaceous  matter. 
So  also  in  sulphur,  the  mixture  of  hydroj^en  is  fully  proved,  and  tlie 
existence  of  oxvu^^  n  im^ht  l)e  inferred  from  the  eftVct  of  the  residual 
sulphur  on  litiuus  j;upcr.  but  is  more  (hstmctly  evniced  by  the  for- 
mation of  potash  when  potassium  is  lieated  in  sulphuretted  hydro- 
gen.   From  such  experiments*  a^  were  mo^t  to  be  depended  upon,  it 
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14  infieiml  tliat  the  (jimntity  of  oxygen  in  sulphur  amounte  to  ahout 
tea  yet  oenL,  and  hence  the  intense  ipiition  that  occun  in  the  imiun 
of  eulphur  with  potaninm,  and  other  metallic  bodies,  ia  traced  to  a 
more  probable  source  than  their  mere  affinity  for  sulphur. 

The  same  analogies  apply  to  ]jhosphorus  as  to  sulphur ;  the  same 
mode  of  operating  was  adopted,  and  products  perfectly  nnn]ogx>us 
were  oljtaincd.  Bv  electrization,  phosphurctted  hvdro^'-eii  wits  1^:1  v in 
out,  and  the  phu>phunis<  iH-came  of  R  dee]>  red  brown  colour.  By  ihe 
action  of  potasgimu  al&o,  pliosphurcttcd  liydroeren  was  obtained,  and 
by  the  action  of  acid^i  oa  the  residuum,  it  ai)j>eared  tLat  the  poCas- 
jdnm  had  gained  oxygen  bam  the  j)ho«phorus ;  and  the  same  hitoeoce 
ia  drawn  from  the  action  of  potaasittm  on  pliot^iihoretted  hydrofen. 
which  appears  to  contain  oxygen  in  a  state  ol  combinafion>  rimilar  to 
that  whtdi  obtains  in  sulphuretted  hydrogen. 

llie  same  new  modes  of  research  are  next  employed  to  discover 
what  differences  subsist  in  the  states  of  carbonaceous  matter,  in 
pluml)ago,  charcoal,  and  diamond;  for  though  bite  and  very  accurate 
cxi)erimpnts  Imve  jiruvt  J  that  they  yield  very  nearly  the  «arae  quiui- 
titicb  of  carbonic  acid,  it  wu^^  ueverthelei»s  not  improbuule  that  new 
means  of  analysis  might  detect  chemical  differences,  coneqpondent  to 
the  extreme  di£Rgrence  of  their  physical  properties. 

Plumbago,  whether  acted  upon  by  the  voltaic  battery  or  by  potaa- 
Mum,  yields  no  elastic  product  in  either  case ;  but  in  the  latter, 
merely  combines  with  the  potassium  unaltered.  Charcoal,  on  the 
contnuy,  by  the  voltaic  a]>paratu«,  ^  ielded  a  considerable  quantity  of 
carburetted  hydrogen,  but  did  not  contribute  to  the  oxidation  of  the 
|Hjtassium,  any  more  than  plumbago  had  done. 

'ilie  unconducting  nature  of  the  diamond  rendered  it  impossible 
to  apply  the  voltaic  battery  with  any  effect,  but  it  was  by  no  means 
insennble  to  the  action  of  potassium.  When  these  substances  were 
heated  together*  there  was  no  intensity  of  action*  and  no  production 
of  elastic  fluid.  But  the  i^iftrp^«^H  soon  blackened  at  its  surface,  and 
was  ultimately  reduced  to  a  state  perfectly  reifembling  jdumbago ; 
purt  of  it  at  the  same  time  tiniting  to  tlic  jiotassium.  'llie  addition 
of  carbonaceous  mutter  was  not,  however,  the  sole  cliangc  that  had 
luippened  to  the  p()t;uis«ium.  as  it  now  extrinitcd  a  »«maller  quantity 
of  hydrogen  from  water  tiuiu  an  eqiud  quantity  of  pure  pota:>£>iuui. 
and  had  evidently  acquired  a  portion  of  oxygen  from  tlie  diamond. 
Thb  quantity  of  oxygen  (though  certainly  very  small|  is  thought  to 
be  the  cause  of  its  non-conducting  quality. 

Mr.  Drnvy  next  ret^umes  the  analysis  of  boracic  acid,  which  he  had 
begun  in  his  last  Bakerian  Lecture.  By  means  of  voltaic  electricity, 
a  black  matter  could  be  oljtained  from  it  that  was  unadtcretl  by  water, 
but  'soluble  in  nitric  acid,  and  when  heated  torcdnes«.  burned  s*lowly, 
giving  off  white  fume.^.  Hut  the  quantity  of  the  base  that  could  be 
Uius  obtained  was  too  nduute  for  determining  distinctly  its  relation 
to  the  acid  from  which  it  was  produced.  However,  by  lieating  to- 
gether boracic  acid  with  potassium,  a  large  quantity  of  a  similar 
matter  (as  has  also  been  observed  by  M.  Thenanl)  was  obtained.  In 
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this  txpcriment  intenf5e  ifijnition  to<ik  place  at  the  point  of  contact  of 
the  &ul)btances,  the  potass<ium  appearing  to  hum  bj  oxygen  acquired 
from  the  add,  oC  which  eight  gnins  wtufited  about  twenty  of  po- 
taMiam. 

The  fegiduum  did  not  effervesce  in  water,  which  merely  dinolred 
aane  aiih-bofateof  poCaeh  which  is  formed*  and  leaves  exposed  the 
hofacic  base  as  a  spongy  mass,  black  in  some  parts,  and  dark  olive  in 
others.  It  appeared  to  hr  mftisihif  hv  hvnt.  hut  a  ]>erf(»rt  ronductOT 
of  electricity.  When  acted  upon  hy  nitnc  acid,  or  hurncd  in  oxygen, 
it  WHS  reduced  :igaiii  to  thr  s^tateof  boracic  acid,  probably  much  hea- 
vier than  the  basis  from  w  liich  it  is  formed. 

When  fluoric  acid  gas  was  acted  on  hj  pota^um,  fourtera  cnbic 
inches  diaappeared  by  means  of  ten  gmns  and  a  half  of  poCaaiiimi, 
and  about  two  inches  and  a  qoaiter  of  hydrogen  gas  were  evolved, 
apparently  from  water  contained  in  the  gas.  In  this  eaqperimeat,  a 
brownish  sublimate  was  sometimes  raised  by  the  heat  generated,  and 
at  others,  a  blackish  matter  remained  mixed  with  a  quanti^  of  floats 
of  [>otiu»h  that  iji  formed. 

'ITiis  matter  appears  to  be  fluoric  acid,  deprived  of  oxyiren,  and  ex- 
isting in  a  state  ansdogotis  to  that  of  sulphur  and  pliosphorus ;  for 
when  the  sulphuric  or  phosphoric  acids  are  decomposed  by  potassium, 
the  pure  bases  are  not  evDlved,  bat  sulphniets  and  sulphites,  phoa- 
phorets  and  phosphites,  are  generated. 

AHhongh  the  attempts  to  decompose  the  muiiatk  acid  have  not 
hitherto  been  equally  successful  with  the  preceding,  yet  many  new 
and  interestii^  results  were  obtained.  When  a  quantity  of  potas- 
sium was  employed,  sufficient  to  absorb  a  g^vcn  qtiantitv  of  this  giis, 

much  hydrogen  \va.<  evolved  an  to  prove  that  it  cuntaius  full  one 
third  its  weight  of  water. 

Various  attempts  were  iiiacle  in  consequence,  to  ubtitin  the  ucid  free 
from  water,  but  they  only  terminated  in  new  and  singular  combi- 
nations. 

By  burning  phosphoms  in  oxymuriatSc  add,  a  very  volatile  com* 

pound  was  obtaine  d,  ronsisting,  apparently,  of  muriatic  acid  and 
phosphoric  acid  in  a  dry  state,  and  a  second  compound  itf  phospho- 
rous acid  with  muriatic  also,  free  from  water.  Corrcppondinp  products 
were  also  obtained  by  means  of  sulphur,  consi«tin'^  of  dry  sulphuric 
and  muriatic  ncid** ;  and  the  most  remarkable  i  ircumstance  attend- 
ing the&e  compounds,  is,  that  they  do  not  redden  litmus  paper,  and 
mauifest  no  marks  of  acidity  till  water  is  added  to  them. 

In  exposing  potassium  to  these  compounds,  a  violent  detonation 
takes  place,  sod  Mr.  Davy  haa  some  reason  to  hope  that  the  muria- 
tic acid  suffers  decomposition  at  the  thne,  but  he  has  not  yet  been 
able  to  collect  the  products  for  ezaminutioTi ;  and  the  elements  of  this 
acid,  if  separable,  most  remain  a  sutsject  for  future  investigation. 
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Am  Account  nf  a  Method  of  dividing  Astnmmmml  and  other  Insfnt* 
ments,  by  ocular  Inspection  ;  in  which  the  usual  Tooh  for  graduating 

are  not  rmphrffrf ;  (he  whofe  Oprrntron  heing  no  contrived,  thnt  no 
Error  ran  occur  but  xrhnt  is  charrjcnlde  to  Vision,  when  nsshtiti  by 
the  best  optirnl  Means  of  viewing  and  measuring  mmuie  Quantities. 
By  Mr.  Edward  Xruughton.  Communicated  by  the  Astronomer 
Royal.   Read  February  2,  1809.    [Phil.  Trams.  1809,  p.  105.] 

The  description  of  the  method  is  preceded  by  some  account  of  the 
steps  by  which  the  author  acquired  his  present  skill  in  the  division 
of  instrumenti*,  and  by  obscnatifuis  on  tlie  compariitivr  merits  of  tlie 
respective  metliods  employed  by  iiird,  l)y  the  late  Mr.  John  Trough  ton, 
and  bj  other  artists ;  after  which  Mr.  'iVoughton  proceeds  to  the  ac- 
ooont  of  his  own.  which*  he  says,  was  first  suggested  by  the  action 
of  the  perambulator.  In  the  first  place,  the  circle  to  be  divided  is  to 
be  tamed  on  its  inner  and  outer  ed^^c  s,  to  correct  circles,  in  the  roo9t 
exact  and  careful  manner.  A  roller  in  tlien  adapted  to  its  edge,  hav- 
ing its  diameter.  n«  nearly  as  possible,  one  sixteenth  thr»t  of  the  circle; 
and  since  pertect  equality  could  not  he  directly  obtained,  the  exterior 
surface  of  the  roller  is  rendered  sliiihtly  conical,  by  a  ditference  of 
tVcv^  ^  i^ich  iu  tiie  diameters  ol  up])er  and  under  surface;  so 
that  by  a  amall  motioa  in  the  direction  d  ita  axis,  some  one  port  of 
its  muhot  may  be  found  perfectly  adapted  to  its  purpose.  The  roller 
itaelf  being  next  divided  into  sixteen  paits»  each  of  these  will  com* 
spcmd  wiUi  -rH^  of  the  whole  circle ;  a  number  chosen  on  account 
of  its  being  capable  of  continual  bisection,  although  these  divisions 
will  coincide  with  a  very  small  number  of  the  ultimate  divisions  of 
the  circle. 

By  means  of  tw  o  microscopes,  one  over  the  circle,  and  the  other 
over  the  roller,  tlie  correct  adaptation  of  the  circle  and  roller  to  eacii 

Other  is  fiist  ascertamed,  or  duly  adjusted  by  rais^iag  or  depressinir 
the  roller.   An  instrument  for  making  dots,  with  uniformity,  i»  next 

to  be  fixed  at  a  due  distance  from  the  edge  of  the  circle ;  and  when 
one  division  of  the  roller  is  brought  exactly  under  the  wire  of  its 
raieroscopc,  the  pointer  being  pressed  down,  makes  the  first  dot  ;it 
any  point  which  may  have  been  previously  fixed  uj)on.  When  the 
second  division  of  the  roller  comes  under  its  wire,  a  second  dot  is 
made  in  a  similar  raanner,  and  so  on  till  the  whole  256  are  com- 
pleted, at  intervals  that  are  nearly  equaL  But  it  is  not  really  of  any 
oonaeqiienGe  how  eixooeous  they  may  be  found  by  the  very  im|)ortant 
process  of  examination  which  is  next  to  folbw,  and  which  constitutes 
the  intrinsic  excellence  of  this  method. 

The  dividing  apparatus  having  next  been  removed,  the  circle  is  to 
be  placed  in  the  same  position  it  is  intended  to  have  wlien  employed 
for  ob>*en  :Ltion ;  and  two  microscoj>es  are  to  be  j)laced,  at  oj)j>osite 
sides,  for  the  examination  of  the  point  of  180^  Tlic  dot  nt  zero,  and 
that  at  180°,  being  first  bisected,  the  circle  is  turned  lialf  round  ;  and 
if  when  the  zero  point  is  bisected,  that  at  180^  is  found  not  to  be  bi- 
•eefeed*  the  apparent  error  of  Els  position  is  measured  by  the  micro* 

r  2 


Digitized  by  Google 


324 


meter,  ami  the  half  of  that  quantity  nott  d  in  a  table  or  — ,  ac- 
cording as  it&  position  is  found  forward  or  backward  in  llie  intended 
Older  of  the  fdtuie  divisions.  Hie  ibur  qnadiiiits  are  ataX  ***"»*'y*^ 
in  the  same  manner,  by  renumng  the  nueroineler  microecope  tp  a 
position  90°  distant.  Half  the  observed  ecror  ia  again  the  real  £f- 
ference  of  the  two  portions  of  semicircle  compared ;  and  since  the 
sum  of  the  quadrants  (though  not  accurately  ISO'^)  is  known  by  the 
previou?  pxaminntion,  the  quantities  themselves  are  knowri.  and  the 
real  error  ol  each  quadnint  thrn  noted.  In  a  similar  maiincT  the 
succeeding  hlsectional  ])()ints,  at  the  distances  from  each  other  of  45**, 
22°  30',  11°  15',  5°  37'  30",  2°  48'  45",  and  1°  24'  22^",  are  sue- 
cessively  examined ;  and  the  real  errors  of  the  several  dots,  from  their 
true  plaees,  are  oonpnted  and  arranged  in  a  table,  so  tliait  by  means 
of  the  dots  themsdves,  together  with  their  tabniatfid  tiie  trae 
places  for  the  intore  divisions  may  be  correcdy  known. 

For  the  purpose  of  laying  off  ^ese  ultimate  divisioos,  the  circle  is 
again  placed  in  a  horizontiU  position,  and  the  roller  is  again  applied 
tn  it.  Hut  as  it  would  not  he  cn«y  to  divide  the  roller  itself  M-ith 
sufficient  exactness,  a  sector  is  added  to  the  apparatus,  having  its 
radius  four  time§  that  of  the  roller.  This  sector  being  fitted  tisrht  on 
the  axis  of  the  roller,  moves  with  an  angular  velocity,  which  iiUL- 
teen  timea  that  ol  the  cirde ;  so  tbat  one  of  die  fonoor  ^viaioiia  of 
llie  eiide  is  measmed  by  an  are  upon  llie  aector  of  SKi^  30^.  But 
since  the  ultimate  divisions  are  intended  to  be  5'  each,  this  aeetorial 
arc  must  be  divided  into  spaces  of  80'  each ;  and  of  these  spaces  ISf 
will  be  equal  to  22°  30',  and  will  correspond  with  the  true  256th  part 
of  the  circle,  or  average  space  between  the  dots  before  laid  down. 
The  sector  has  consequently  marked  ii|i*ui  it  c  icrhtc  t  n  intervals  of  80' 
each,  the  first  and  last  of  which  are  subdivided  into  cig-ht  part^  of  10' 
each.  The  fractional  parts  at  each  extremity  are  fur  the  purpose  uf 
making  the  requisite  coincidences  widi  the  fonner  bisectional  dots, 
and  the  intennediate  sixteen  divisions  are  the  scale  by  wUch  the  tnie 
divisions  are  laid  down. 

Since  this  sector,  though  very  correctly  divided,  may  he  liable  to 
central  error,  its  arc  is  made  capable  of  a  small  adjustment,  whereby 
IGiths  of  its  division!^  are,  by  tiial,  made  to  correspond  aocuratdy 

■with  -ri-B-th  part  of  the  circle. 

For  cutting  the  divisions,  the  same  apparatus  is  employed  as  was 
used  by  Hamsden  in  his  dividing  engine,  but  originally  invented  by 
Hindley,  of  York.  These,  together  with  the  two  micrometer  micro- 
scopes, oonstit&le  the  whole  apparatus  to  be  employed. 

Tbt  dividing  point  is  first  phoed  over  that  part  of  the  cude  at 
whieh  tiie  divisions  are  intended  to  be  begun,  while  one  of  tiie  mi- 
croseopes  is  fixed  accurately  over  the  first  of  the  256  dots  $  nnd  at 
the  mme  time  the  fir^t  di\ision  of  the  sector  is  made  to  OOTCapond 
with  tfic  wire  of  the  second  microfCfjjK'. 

TI  m'  first  division  being  now  made,  the  circle  is  carried  forward  by 
a  slow  motion  tdl  the  second  division  of  the  sector  comes  under  the 
vrire  of  its  microscope,  and  the  second  division  is  now  made  upon 
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the  dicle.  Hie  raeeeeding  diviaone,  to  tiie  axteenlli,  are  all  made 

in  ihe  same  manner.  In  ti^e  next  place,  the  enor  of  the  second  bi- 
aeetkmal  dot  is  to  be  set  off  by  the  micrometer  head  of  the  first  mi- 
cro«*cope  ;  and  the  contemporaneous  coincidence  of  this  dot,  with  that 
of  the  seventh  of  the  succeeding  small  divisions  of  the  sector,  U  to 
be  observed,  and  then  the  sector  must  be  moved  backwards  upon  its 
axle  sixteen  divisions;  so  that  it  will  have  to  move  forward  ag^In  by 
the  motion  of  the  circle  one  eigiith  of  a  division  before  the  ^seventeenth 
dhriaon  upon  the  circle  is  to  be  cot.  The  ancoeeding  divisions  IbUow 
in  dne  oonne  to  the  thirty-second,  when  allowance  most  be  again 
made  for  the  known  error  of  the  third  dot.  and  the  work  proceeds  in 
the  same  manner  to  the  completion  of  the  circle. 

In  the  application  of  this  method  to  the  instrument  now  construct- 
ing for  the  Royal  Observator\',  which  io  to  hf>  (Hvirled  on  its  edge, 
insteiui  of  linvinc:  the  divisions  upon  the  face  of  the  instrument,  nothing 
new  in  ]ii  iin  iple  rt  ({lUMte,  but  merely  a  new  position  given  to  the 
roller,  uud  other  aj)paratus  employed ;  but  as  that  instrument  may 
deserve  a  particular  description,  the  author  hopes  to  have  an  oppor- 
tunity of  giving  an  account  of  its  oonatmetion,  to  the  Society,  at  no 
my  distant  period. 

A  Letter  on  a  Caiwl  ta  the  MeAtlht  Spinalis  of  some  Qmdniped*.  l» 
a  Letter  from  Mr.  WiUiam  SewcU,  to  Everard  Home,  Esq,  F,R.8. 
Read  December  8. 1 808.    [PAi/.  Dram.  1809,  p,  146.] 

Ilie  caual,  which  is  the  subject  of  this  letter,  ap])cars  to  have  been 
dbcovered  by  the  author  in  the  year  1803,  although  no  account  has 
beat  given  it  till  the  present  description  was  drawn  up  at  the  re- 
quest of  Mr.  Home. 

From  the  extremity  of  the  mxth  ventricle  of  the  brain  in  the  horse, 
bullock,  sheep,  hog,  and  dog  (which  corresponds  to  the  fourth  ven- 
tricle in  the  human  subject),  a  vi\m\\  jiasses;  in  a  direct  couree  to  the 
centre  of  the  sy)Ina)  marrow,  and  may  l)e  discovered  in  its  course  by 
a  transver-e  section  of  the  spinal  marrow  in  any  })art  of  its  length, 
having  a  diameter  buliicient  to  auiiut  a  large-sized  pin ;  and  it  is 
proved  to  be  a  continued  tube,  from  one  extremity  to  the  other,  !)y 
the  passage  of  quicksilver  in  a  small  stream  in  either  direction 
through  it. 

Tliis  canal  is  lined  by  a  membrane  resembling  the  tunica  aiach- 
noidea;  and  it  is  most  easily  distinii^ished  where  tl^  large  nerves 
are  given  off  in  the  bend  of  the  neck,  and  at  the  sacrum. 

A  numerical  Tnhlr  of  ffrrtive  Attractions ;  irith  Rrmnrks  on  the  .Se- 
quences of  double  DerrfDipnaltions.  By  Thomas  Vounj?,  M.D.  For. 
Hec.  R.S,  Read  February  U,  18U9..  IPhil.  Tram.  1809,  148.] 

The  attempts  that  have  been  uuide  by  some  chemists  to  represent 
the  attractive  forces  of  cheuiieul  bodies  by  number,  having  been  h- 
mited  and  hastily  uliundontfd.  &umc  important  con8e<|uence«  which 
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follow,  from  the  principle  of  numexical  represeutation,  have  been  en- 
tirely overlooked. 

Although  tlim  may  be  eucumstaiicei  will  oeeaaon  exceptioni 
to  geneial  ndm,  it  appeals  that  100  munbcn  maybe  made oonreedy 
to  represent  nearly  all  the  phenomena  of  the  mntnal  action  of  100 
different  salts,  which,  if  deicnbed  M|Mnitely»  would  xeqaive  about 

5000  separate  article?. 

The  author,  having  lately  paid  much  attention  to  some  of  the  prin- 
cipal fiekcts  in  chemii^try  and  pharmacy,  has  attempted  the  investiga- 
tion of  a  series  of  numbers  adapted  to  this  purpose,  and  has  succeeded 
in  representing  nearly  1500  cases  of  double  decomposition  enume- 
rated by  Fomcroy,  wi^  the  exoeptioii  of  not  more  tium  twenty  caiet; 
and  flltfaoogli  it  cannot  be  expected  that  tlicee  nnmben  aie  aocmte 
measures  of  tlie  forces  they  represent*  yet  tiiey  may  be  soppoeed  to 
be  tolerable  approximations ;  for  if  any  two  of  them  be  near  the  tnitii* 
the  rest  cannot  be  very  far  from  it. 

Dr.  Young,  however,  ol)ser\'es,  that  if  attractive  force,  which  tends 
to  unite  any  two  substances,  may  always  be  represented  by  a  con- 
stant quantity,  it  will  follow,  upon  general  principles,  independent 
uf  any  further  hypothesis,  tliat  all  known  facts  on  this  subject  may 
1)e  arranged  in  an  order  not  liable  to  fnrdier  alteration,  in  eodi  a 
manner  as  to  enable  us  to  compaxe,  with  facility,  a  raultknde  of  Nat- 
tered phenomena.  For  if  each  force  be  constant,  it  follows  that  tliere 
must  be  a  sequence  in  simple  elective  attractions,  and  palpable  errors 
may  thereby  be  detected  in  the  common  tables ;  for  inetnnre,  m  the 
four  comiHumds  resulting  from  the  union  of  pbosjihuric  andsulphunc 
acids  with  inaf^esia  and  ammonia,  either  the  order  of  the  acids,  or 
the  order  of  the  bases,  must  be  the  same,  otherwise  tlie  same  force 
may  be  shown  to  be  both  greater  and  leas  than  another. 

The  antfaor  obaerves,  aeoondly,  that  there  mnat  be  an  agreement 
between  the  simple  and  double  elective  atliaetiotta ;  for  if  llnorie  add 
stands  above  the  nitric  under  barytes.  and  below  it  under  lime,  the 
flttate  of  barytes  cannot  decompose  nitrate  of  lime. 

llic  Huthor  makes  a  third  observation  (which  is  less  obv'ioiis),  that 
there  niu^t  be  a  continued  sequence  in  the  order  of  doiiV)le  elective 
attractions,  and  accordinp^ly  that  between  any  two  ;ic■ld^^  the  several 
bases  may  be  arranged  in  buch  an  order,  that  any  two  balLa  will  de- 
compose each  other,  unless  each  acid  be  united  to  that  base  wbicli 
etanda  nearest  to  it  in  the  seriea;  and  aamilar  arrangement  will  ob- 
tain fbr  tibe  acid  between  any  two  bases.  In  forming  taUea  of  this 
kind  from  the  cases  collected  by  Fourcroy,  the  author  has  been  under 
the  necessity  of  rejecting  srime  facts  that  were  contradictory  to  others; 
and  in  admittin*;  some  which  were  not  consistent  with  numerical  re- 
pre«entation,  he  has  taken  care  tu  iKjtice  such  inconsistency,  luid  by 
notes  of  interropntion,  or  otherwise,  to  mark  whatever  rcraiiins  in 
doubt.  For  tlie  puqjubc  of  aiisibting  tlie  memory  iii  retaining  so  nu- 
merous a  series  of  facts,  the  author  has  contrived  to  expresa.  in  fifteen 
Latin  hexameters,  as  many  as  1260  cases  of  double  affinity. 
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AcamtU  of  the  Dii$eeHom  of  m  Mtmum  Fattiu,  in  which  the  Circulation 

of  the  Blood  was  cnrripd  on  without  a  Heart.  By  Mr.  B.  (_'.  Hroflie. 
Vommunicated  ify  Everard  Home,  Esq,  F,R,S.  Head  February 
ia09.    IPkii.  Dratu,  1809. /i.  161.] 

Mr.  BrocBe  ww  induced  to  draw  np  the  accoant  of  tiiis  case,  al- 
though other  inataneca  are  already  recorded,  hecanae  the  child  dif* 
fered  much  leas  from  the  natural  formation  than  usual. 

Twins  were  producpd,  both  «ti!l-bom,  at  the  seventh  month  of 
pre^ancy.  'Vhv  ]ilac-('ntn  was  not  preservetl ;  Init  it  was  remarked 
that  the  chonis  Ixj lunging  to  the  two  children  were,  at  tiieir  attach- 
ment, di;sUiut  iiLcmt  three  inches  from  each  other.  In  one  ul  these 
duktren  notiiiug  preternatural  was  observed.  The  other  was  dia- 
tendcdp  and  disfigiirad  with  fluid  contained  in  two  eysta  under  the 
common  intefj^enta  of  the  neck  and  thorax;  hot  when  the  fluid 
waa  evaeoated,  the  form  waa  nearly  natural*  with  the  exception  of  a 
hare  Hp,  and  a  deficiency  of  aome  of  the  toea  and  fingers.  In  the 
brain  also,  and  nervou?  ?y?tcm,  nothing  unusual  was  observed.  Rut 
in  the  thorax  there  was  no  hnart,  tliymus  p-lanrl.  or  pleura;  and 
tlie  !«ubstanceft  rorre«jt<jiidmg  tu  lim;j;.-,  on  eai  h  -ido,  at  the  bifur- 
cation ot  the  trachea,  were  no  more  tlian  one  tiurd  ul  au  nich  m  dia- 
meter, the  thorax  being  hlled  witii  a  dense  cellular  bul^stance. 

'llie  diapliragm  waa  merely  membranous.  The  stomach  had  no 
cardiac  orifice;  the  inteatbea  were  ahorter  than  natural;  and  there 
was  no  omentum,  no  liver,  and  no  gall-bladder. 

At  the  navel  entered  two  veeaels,  an  artery  and  a  vein ;  the  former 
j)a?8ing  along,  with  the  urachus,  to  the  left  groin,  gave  off  the  ex- 
ternal and  intemul  iliar«.  ntnl  tlu-n  pagsin?  upwnr<l>.  joined  the  right 
iliac  aJid  berauiL'  aorta,  liaviii;;  tlie  usual  bnincliej*  to  the  visetra  and 
liarietes  of  tht  al dumen;  antt  wlien  it  readied  the  n])|>(T  part  <if  the 
thorax,  it  sent  od  the  two  subclavian  arteries,  and  titcii  divideci  latu 
the  two  carotids,  without  forming  any  arch.  The  course  of  the  veins 
waa  equally  simple ;  but  its  communication  with  the  navel  waa  from 
the  right  groin,  instead  of  pasaing  along  with  the  artery  on  the  left 
aide.  In  the  whole  course  of  these  vessels  there  could  be  discovered 
no  direct  communication  between  the  venous  and  arterial  t«ystems,  as 
Ui«tial,  but  merely  the  union  at  their  capillary  extremities,  at  each 
tennuiation,  in  the  foetus,  and  in  the  placenta ;  "  so  that  the  placenta 
mui^t  have  been  at  once  the  source  and  termination  (d"  the  circul.ition, 
and  the  blooil  must  have  l)cen  propelled  by  the  action  of  the  vcsbeis 
only and  although  the  circulation,  under  these  circumstances,  must 
be  supposed  unusimtty  hnguid.  it  must  be  remembered  that  in  this 
case  the  whole  blood  of  the  fmtus  was  exposed  to  the  influence  of  the 
arterial  blood  of  the  mother*  instead  of  that  portion  alone  which 
usually  branches  from  the  general  arteriid  system. 

Various  case?*  (all  twin^)  are  next  cited  by  the  autlior.  from  Merv, 
trom  Le  fat,  and  from  Dr.  Clarke,  of  ftetu«"^  born  without  heart: 
nud  it  i**  remarked,  that  nil  of  the?e  were  ^ulaller  ami  Ie?s  j»ertect 
than  the  juesent  subject,  which,  in  fact,  was  fully  equal  to  the  other 
fcetus  ol  the  ^ame  age  wiiii  iltvll,  in  w  hich  the  heart  wa*  jierftct.^^^ 
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On  the  Origin  and  Formation  of  Roots.    In  a  Letter  frmn  Thomas 
Andrew  Knight,  J?^^.  to  tkit  Rifkt  Hm.  Sir  Joaqih  Banki, 

K,B,P,R,S.  Read Febnury23. 1809.  [PM. 7W.  1809. /».  169.] 

Tlic  t)l)|i  rt  of  this  paper  is  to  show,  tbat  the  roots  of  trees  are  al- 
ways gent  nited  l)y  the  vessels  which  pass  from  the  coty  ledons  of  the 
»ee<l8,  or  from  the  leaves  through  the  Icaf-atalks  aad  bark,  and  that 
tfaey  never  q^iing  immediately  from  the  alburnum. 

The  fwlide,  which  proccdte  froon  the  aeed,  appeals  to  tiie  antliar 
to  differ  from  otiier  foots  in  its  mode  of  growth,  abee  it  elongates, 
hy  interstitial  incresae,  like  the  intervals  between  the  bods  in  the 
succulent  annual  ahoot;  but  roots,  on  the  oontzwy,  elongate  only  by 
new  parts  added  to  their  eztremify,  and  never     the  eztenakm  oC 

partB  prcviousily  formed. 

The  proj>er  root>,  wlilch  come  first  into  existence,  eprinc:  from  the 
point  of  the  nuiicie ;  imd  since  there  is  at  that  time  no  aibumum,  it 
is  evident  they  must  arise  from  bome  other  source. 

At  tint  they  consist  solely  of  cellular  sobstaiice,  witfaiii  whidi  oor- 
tical  vessels  are  next  generated:  by  these  the  slbonuua  Is  subse- 
quently deposited,  in  the  fenn  of  wedges,  meeting  in  the  centre. 

If  a  portion  of  bark  be  removed  from  a  vine,  in  a  drde,  round  the 
stem,  and  any  wet  substance  be  applied  to  it,  roots  are  soon  emitted 
from  the  upper  edge  of  the  decorticated  ypace ;  and  when  the  al- 
burnum dies  so  as  to  oh^tnict  the  progress  of  sap  throug-h  It,  buds 
are  usually  ])rotruded  Jroin  tiie  lower  edge,  but  never  from  the  upper; 
tlie  roots  deriving  their  matter  from  the  fluid  that  desnjeudb  through 
the  cortical  veaseU,  and  buds  from  the  ascending  sap. 

In  some  varieties  of  the  apple-tree,  Mr.  Knight  observes,  there  sre 
many  rough  excrescences  on  the  trunks  and  branches,  which,  under 
different  circumstances,  form  either  buds  or  roots,  and  these  varieties 
are  accordingly  very  easily  propagated  by  cuttinga.  When  ^uch  ex- 
crescences had  begun  to  form  upon  some  trees  of  two  years  old,  mould 
was  applied  to  some  of  them  in  the  spring,  and  roots  were  found  to 
form  curly  in  the  ijummer.  But  when  mould  was  apjilied  to  other 
trees  of  the  siune  age  and  variety,  from  which  the  top  had  been  cut 
at  a  short  distance  above  the  excrescence,  no  roots  were  emitted  for 
want  of  descending  sap,  but  buds  were  fonned  instead. 

The  author  observes,  that  both  alburnum  and  bark  contain  true 
sap ;  but  whether  that  which  descends  to  form  roots  differs  essentially 
from  that  which  ascends  to  form  buds,  he  thinks  it  nearly  impossible 
to  df'ride  :  he  however,  much  more  disposed  to  attribute  the  for- 
mation of  ditierent  organs  to  tiie  different  action  of  the  vessels,  than 
to  any  ditference  of  the  fluids  from  which  they  are  formed. 

Alter  niburnum  has  been  tormed  in  tlic  roott,  it  then  has  the  power 
of  producing  buds  ftt)m  its  upper  extremity,  as  well  as  fibrcras  roots 
ftool  its  lower  extremity.  The  continuance  of  the  entire  root  in  the 
state  of  alburnum,  appears  owing  to  moisture  t  for  if  the  mould  be 
taken  away  so  as  to  expose  part  oif  a  root  to  the  air,  tfaatpart  is  sub- 
sequently found  to  contain  heart  wood. 

The  formation  of  buds  from  the  potafeoe,  beneath  the  aotl*  may  aii- 
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pear  an  exfxplkm  to  die  general  rtile  respecting  buds  and  nx>t8 ;  but 
the  author  ob^en'e?,  that  the  ttiher  differs  but  little  fmTn  n  branch 
which  has  dilated  instend  of  extending  itself,  llie  nninrrs'.  which 
give  t;xi>tpnce  to  the  tubers  beneath  the  ^n\.  arc  very  similar  in  or- 
ganization to  the  stem  of  the  plant;  and  if  exposed,  readily  enut 
Inres,  and  perfonn  all  the  fiinctioDC  of  the  stem ;  and*  on  the  other 
IuomU  Mr.  Knight  hm  ahown,  in  a  former  «—our,  that  the  huda  oo 
tokj  part  of  the  atem  wbaj  be  made  to  pndnoe  tnbcn  linilar  to  fSbum 
tened  beneath  the  soil ;  bat  he  has  never*  undar  any  ciMniiiMtaneea» 
been  able  to  obtain  tubers  from  the  fibrous  note  of  the  plant. 

Many  naturalists  have  imagined  the  tibrous  roob^  of  all  {)lant3  to 
be  of  annual  duration  only,  because  tliose  of  bulbous  and  tuberous 
plants  certainly  are  so :  but  Mr.  Knight  observes,  that  the  orinuii- 
zation  of  trees  is  extrrnu  ly  different;  and  he  has  not  iaund  any  por^ 
tion  of  their  roots  to  be  deciduous. 

On  the  Nature  of  the  intervertebral  Substance  in  Fish  and  Quadrvprdit. 
BfEvmadHome,M8q,FM^.  Read  Febnuuy  23, 1809.  IPkiL 
TWuw.  1809,p.  177.] 

The  author,  having  ol)served  a  new  species  of  joint  in  the  ^if  fining 
masimus  oi  LinHfTiis,  takes  oc  i  ;L>irui  to  trace  thesuccesMve  ^radaluMis 
oi  a  similar  &lructurc,  Uuough  variou&  kinds  uf  fish,  to  tlic  more  rc> 
mote  reaembtance  to  be  found  in  quadrupeds  and  in  men. 

In  the  Squalus  each  jmnt  of  the  q>ine  approacbeat  in  aome  mea* 
flurep  to  that  which  is  tenned  the  ball  and  socket  joint,  as  a  concave 
surface  of  each  vertebra  is  applied  to  a  ball ;  but  the  ball,  in  thii  in- 
atanoe,  is  not,  as  in  other  cases,  a  smooth  surface  covering  a  solid 
bone,  but  a  collection  of  fluid  contained  in  a  bjig  tlint  nearly  sphe- 
rical, round  which  the  concave  surfaces  f>f  the  vertcbne  are  moved. 

In  a  fish  of  thirty  feet  in  lengLli,  tiie  diiuneter  of  the  body  of  one 
of  the  largest  vertebrx  measured  aavnu  inches;  tlie  quantity  oi  fluid 
in  one  of  the  cavities  amounted  to  three  pints ;  the  ligamentous  sub- 
atance.  which  nnitea  the  Tertelme,  being  nearly  one  inch  in  thickness, 
ezteniaUy  very  compact  and  elaatic,  but  internally  poawned  of  but 
little  elasticity. 

The  elasticity  of  these  ligaments  preservea  the  straitness  of  tlie 
?pine  when  it  is  not  acted  upon  l)y  the  muscles,  or  by  other  extemtd 
force ;  and  thoucrh  the  extent  of  motion,  in  any  one  joint,  must  be 
smajU,  their  number  affords  considerable  latitude  of  motion. 

Since  the  vertebrae,  mother  iiidi,  are  found  witli  concavities  in  each 
surfayce,  it  was  natural  to  expect  a  corresponding  resemblance  in  the 
interrertebial  stractme;  and  in  the  skate  tfaia  waa  found  to  be  the 
caae»  and  the  cavity  nearly  apherieal*  aa  in  the  Squalua.  In  the  com* 
mon  eel  it  18  more  obfong,  the  longitadioal  diameter  fnrffUfiding  the 
transverse  one  by  about  one  third. 

In  the  sturgeon  the  structure  varies  considerably,  as  the  cavities 
cuniinunicate  with  earh  other  by  aj)ertures  through  the  Uidics  of  tlic 
vertebne«  which  in  this  hah  are  cartilaginous  rings,  connected  togc- 
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thcr  by  lipiment,  Hud  furming  a  tube  coaunimicsting  fnOk  one  ex- 
tremity  uf  the  ^pioe  to  tlie  other. 

This  speciM  oif  intemrfeebnl  joint,  which  thm  Rppean  oommaii  to 
the  fiih  tribe,  is  not  Ibund  to  obtiin  in  the  whnlet,  as  their  einictmpe 
in  thi»«  as  in  mnny  other  respects,  is  the  same  as  that  of  quadrnpedi^ 
hut  is  more  distinctly  vi8ibie»  from  the  vast  sire  of  the  parts.  In  then 
the  inter^ertebnd  substance  is  armnri^cd  in  concentric  circles,  con- 
nected by  tran«vor><e  fibre**,  the  external  layers  bcinsr  very  firm  and 
compact ;  but  the  lutt  rujr  become  successively  softer,  till  in  the  centre 
there  is  a  soft  ])liaiit  suhRtnnee,  more  like  jelly  than  an  orgunized 
body,  corrcsjHJiidiui;  in  its  use  to  the  uu  uinprcssiblc  fluid  in  tish. 

In  the  bullock,  sheep,  deer,  monkey,  and  man,  the  structure  cor- 
responds with  that  of  &  whak ;  but  in  the  hog  and  imhbit  a  cmtf 
waa  observed,  with  a  smooth  internal  suvfaoe  extending  throngh  halif 
the  diameter  of  the  vertebrae ;  so  that  the  structure  in  these  ^"i— 1« 
imitates  that  of  fij^hcs,  though  not  for  any  obvious  purpose. 

In  the  alligator  the  scvcnd  joints  are  regularly  articulated  with 
capsular  ligaments,  and  are  lubricated  vitli  ^^yI!o^'ia.  In  the  snake 
tlicrc  i."^  a  regiiljir  l)all  and  s<K"kct  joint  bclwrc  a  every  two  vcrttbrae; 
bu  tliat  the  meauij  employed  for  the  inotiou  of  the  back-bunc  in  dif* 
fcrent  animuU,  comprehends  almo&t  every  species  of  joint. 

Mr.  Home'i5  paper  has  annexed  to  it  an  appendix,  by  Mr.  William 
Brande,  giving  an  account  of  the  chemical  anal3w  of  the  fluid  oon-* 
tained  in  Uie  intervertebral  cavity  of  the  Sijuahit  nuuhmtt. 

Its  s|X!cific  gravity  was  found  to  be  *1027.  it  waa  not  coagulated 

by  heat. 

N<»  precipitation  was  ocrasioned  by  infusion  of  galls,  or  of  catechu; 
nor  was  any  cbanire  produced  by  alcohol. 

But  oxymunale  t>f  mercury,  muriate  of  tin,  nitrate  of  silver,  and 
acetate  of  lead,  threw  down  copious  precipitates. 

FVom  the  effect  of  thciie  re-agents,  it  appeals  to  Mr.  Brande,  that 
the  fluid  contains  neither  gelatine  nor  albumen ;  but  when  the  fluid 
was  evaporated  to  half  its  bulk,  pellicles  began  to  jfbnn  on  the  sur- 
face, indicating  the  presence  of  a  variety  of  animal  matter,  which  the 
author  considers  as  munts  or  miirUnqp,  but  wliich,  under  certain  cir- 
cumstances of  evaporution.  is  c:i])abie  of  being  converted  into  a  mo- 
dification of  gelatine  or  albumen. 

On  Platina  and  native  Palladium  from  Brazil.    By  William  Hvde 
Wollaston.  M.D.  iSec.  R.S,  Ilcad  March  22, 160y.  H'lM.  Trans, 

Until  a  portion  of  platina  was  lately  discovered  by  M.  Vauquelin, 
in  some  silver  ores  from  Estrcmadura,  the  whole  of  the  jjlatinn  known 
in  Kurope  was  derived  tnun  the  Spanish  possessions  in  South  Arne- 
ricH,  and  had  vcrv  nmlnrinly  the  ^ame  appearance,  dittcniig  solely  in 
the  magnitude  of  the  gtains. 

A  third  variety  having  lately  been  received  from  Brazd,  the  author 
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thought  it  desenred  particular  eTaminatiop,  altliough  the  qnanl^ 
which  he  could  obtain  was  too  small  for  accurate  analysiB. 

The  appearance  of  this  mineral  is  whiter  than  Pennian  platina  • 
the  grains  are  rougher  and  more  anirulnr,  lu  int^  evidently  trat^uu'nta 
of  larp;er  mosses,  very  little  worn  at  tlu  ir  .^urlaccs.  When  examined 
by  suiutiuu  and  precipitation,  the  greatest  part  of  the  grains  appeared 
to  be  plfttine  nourly  pure,  as  they  ave  tree  fmm  iron»  which  forms  a 
ocmadenble  part  of  the  INvuvian  ore ;  and  apparency  free  from  the 
sereral  metals,  which  have  mthin  tfaiese  few  yeaia  been  diacovered 
in  that  mineral ;  but  they  contain,  on  the  contrary,  a  anall  qnanftitj 
of  gold,  which  is  not  contained  in  the  (grains  of  Peruvian  platina. 

The  author  discovered  idso,  among  the  srnin?  of  native  platina,  a 
few  fracrraente  of  native  palladium,  which  he  desfc  ribcf'  as  reseinhliug, 
in  the  whiteness  of  their  colour,  the  grains  of  pliitina,  but  differing 
from  them  in  presenting  an  api^arance  of  hbres  diverging  from  one 
extremity.  Tliese  grains  aie  readily  detected  by  their  solubility,  and 
by  the  red  coloiur  oif  the  sQlution :  that  they  consisted  of  paUadinm, 
was  proved  by  piecipiftation  with  prussiate  of  mercury,  or  green  sul- 
phate of  iron,  as  wdl  as  by  their  ftisibiiity  by  anistance  of  sulphur. 
It  is  remarked,  hf>\vcvcr,  that  these  grains  are  not  absolutely  pure, 
hut  contain  a  very  small  quantity  of  ])latina,  which,  by  its  ledness 
when  precipitated,  seems  to  be  contaminated  by  iridium. 

On  n  ntitive  Arsrniate  of  Lend.  By  the  Rev.  William  GrL[;or.  Com- 
mumcnted  by  C  harles  Hatchctt,  Esq^,  F,R»S,  Read  April  la,  1809. 
[Phil.  Trans.  1809,/?.  \0o.] 

'ITie  mineral  of  which  tliis  account  is  given  was  raised  in  a  very 
rich  copper-mine  cnlk'd  Huel-Unity,  in  the  parish  of  Gwcnnap,  having 
lieen  found  at  tlic  depth  of  lifty  fadioms,  at  the  junction  of  two  small 
lodes  or  veins.  'ITiis  ore  is  mixed  with  some  native  copper,  very 
rich  gray  copper,  and  black  copper  ore. 

It  cryBtallizes  In  the  form  of  a  hexahedral  prism,  tenninated  in 
general  by  a  plane,  but  sometimes  by  a  taper  stx-sided  pynunid. 
The  colour  is  generally  a  shade  of  yellow,  but  sometimes  wine- 
yellow,  like  the  Brii/.ilian  topaz,  and  sometimes  as  dark  as  brown 
sugar-candy.  The  hardness  vanf«,  and  Is  sometimes  sufficient  to 
scratch  flint-gla:*.«.  The  <4pecifif  trravity  at  50°  temperature  is  6"4K 

Being  exposed  to  lu  at  ujion  a  gold  .spouii,  it  lueiu  into  a  brownish- 
yellow  mass,  and  remains  unaltered  in  a  state  of  ignition.  But  if 
iieated  upon  cliarcoai,  it  is  rapidly  decomposed,  arsenical  vapours 
being  extricated,  while  the  lead  is  reduced  to  its  metallic  state. 

The  mode  of  analysis  adopted  by  the  author  consisted  in  reducing 
the  ore  to  a  fine  powder,  and  decomposing  it  by  a  solution  of  pure 
potash,  with  due  precaution  to  avoid  the  solution  of  lead  by  the 
alkali  idonj^;  with  the  arsenic  acid.  The  arseniate  of  potash  was  dc- 
compot'nl  1>v  lutratt'  f)f  lead,  which  inive  an  arseniate  of  lead,  con- 
sisting ol  known  pri)]»<)iii()u^.  troni  which  the  quantity  of  arsenic  acid 
in  the  ore  was  found  to  be  '26' 4  jitr  cent. 
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Tlic  oxide  of  learl,  wliirlv  had  been  dcprivrd  of  its  arsenic  arid  by 
t!ir  ))ota!^li,  was  then  dissolved  In  nitric  acid,  and  precipitated  by 
Milj)li;ite  of  Jioda  in  the  state  of  sulphate  of  lead,  from  which  the 
ijuauLity  of  lead  in  tiie  ore  proved  to  be  l>9|^  per  cent. 

Mr.  Oregor  lus  faimd  onlj  one  ipeeimeii  in  whteli  the  propaftion 
of  Uad  to  the  add  wm  nateriallj  difierent.  In  tlii»  instance  tbe 
oxide  of  lead  was  71'45»  and  the  add  23'88,  instead  of  bdng,  as 
before.  694  and  26tV. 

iBeside  these  ingredienlB.  the  ore  al^o  contains  a  portion  of  mu- 
riatic ficid  ;  and  the  author  has  also  detected  small  but  variable  pro* 
|K)nions  of  iron  and  ^ilir^r 

The  quantity  of  munatic  nci<l  wns  n-n  rtaiued  liy  solution  of  the 
ore  in  nitric  acid,  and  preeipktatiou  iu>  u£ual  by  nitrate  ot  silver. 
But  Mr.  Oregor  found  it  necessary  to  take  certain  precautions ;  for 
if  the  solution  be  made  with  mneh  heat,  part  of  the  mnriatie  acid  is 
lost  by  boiling ;  and  if  the  solution  be  too  conoentxated,  an  arseniate 
of  silver  is  precipitated  aloni;  with  the  muriate,  and  will  then  require 
to  be  sepanited,  either  by  solution  of  it  in  nitric  acid,  or  b^  means 
of  its  insolubility  in  ]mre  ammonia,  which  dissolves  the  miinate. 

In  order  to  dcterniine  decisively  the  nature  of  the  principal  acid 
present  ill  tliiji  ore,  Mr.  (Trctror  decomposed  a  porimn  by  >^\il])huric 
acid,  and,  after  evaporation  uf  the  tiuid  poured  otf,  reiiueed  a  part  of 
tlic  acid  upon  charcoal.  Part  was  dissolved  in  water,  and  precipitated 
titanium  fiom  sulphate  of  titanium ;  part  was  neutialiied  with  soda, 
and  occasioned  a  brick*coloured  predpitate  from  nitrate  of  silver,  and 
a  reddish  yellow  precipitate  from  nitrate  uf  mcrcur}\ 

From  the  whole  of  the  experiments  detailed  in  tlie  pai>cr,  the  au- 
thor concludes  that  1(K)  [)arts  of  the  ore  contain  GV'76  oxide  of  lead, 
2G'40  arsenic  acid,  1*')R  muriatic  arid  :  and  that  the  silica  and  oxide 
uf  iron  are  nut  essential  to  its  compodtion. 

Ai^  anatomical  Jrcovnt  of  the  ?Squalus  maximu?  (of  LinnacusV  vkirh 
in  the  Structure  uj  its  Stomach  forms  an  iHitrmcdtnte  Link  in  the 
Gradation  of  Animal):  between  the  Wliale  Tribe  and  Cartilaginous 
Fithe$,  By  Evenml  Home,  Esq,  FJtJS,  Read  May  11.  1809. 
[PAj7.  TVwas.  1809,  /».  20G  ] 

The  fish  described  in  this  account  wsls  caup^ht  in  a  hcrrin?-net  at 
Hasting,  from  whence  sueii  parts  ;ls  were  more  ])articularly  deserving 
of  notice  were  brought  to  London  lor  iurther  exaiuinatiun. 

It  was  a  male,  thirty  feet  six  inches  long,  and  nine  feet  broad,  firom 
the  tip  of  the  dorsal  fin  to  the  middle  line  of  tbe  belly. 

The  skin  was  of  a  light  slate*coloar,  and  though  as  rough  as  a 
new  file  in  the  direction  from  the  tail  to  the  bead,  yet  as  smooth  as 
satin  in  the  opposite  direction. 

The  mrruth  was  about  five  feet  wide,  with  six  rows  in  eadi  jaw  of 
small  corneal  teeth,  ratlier  curved  inwards. 

'ITie  nostrils  were  placed  on  the  edifc  of  tin  n]iper  lip. 

The  cye»  very  auioU,  with  pupils  perfect] y  round. 
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Half  way  betwieen  the  rye  and  the  ^Ils  was  ui  orifice  and  ctaal 
leading  to  the  mouth,    'l^e  gillfl  five  in  number  on  each  side. 

The  fins,  and  also  their  sitimtion.  are  pRrtiriilarlv  dewribed. 

Adjacent  to  the  anal  fins  are  placed  two  holders  for  the  purj>o®e  of 
grasping  the  female,  terminfite<l  by  a  flat,  sharp,  bony  process  five 
inches  long,  which  moves  on  a  joint,  and  is,  in  fact,  the  temunation 
of  a  series  of  parts  corresponding  to  the  pelvis,  femur,  tibia,  and  foot 
of  quadruped!. 

The  peetoral  fins  also  correepond  in  Mine  metiure  to  the  anterior 
extiemittee,  and  are  eonoected  bj  cartilages,  which  answer  the  same 

purposes  as  the  scapulae  and  stenram  of  quadrupeds. 

The  heart  was  not  larger  than  that  of  a  buJlork,  with  three  valve? 
at  the  origin  of  the  pulmonary  artery,  three  at  the  entrance  of  the 
aorta,  and  also  two  sets  more,  of  three  each,  in  the  course  ot  the 
artery,  at  a  short  distance  from  each  otlier. 

The  stomach  contained  several  pails  full  of  pebbles,  a  qiuntity  of 
oincoa>  and  a  snBall  portian  of  snbitanoe  that  looked  like  the  spawn 
of  tiie  oyster. 

Beside  the  cardiac  and  pyloric  portions  of  the  atomach  observable 
in  other  sharks,  there  waa  a  globular  cavity  commiuucating  with  the 
pyloric  portion  by  a  very  small  orifice,  and  by.  another,  equally  aoall, 

with  the  intestine. 

The  hver  of  this  fisli  yielded  about  three  hotheads  of  oil.  The 
vewiels  of  the  liver  were  large  enough  to  admit  a  man's  arm.  The 
bile  is  conveyed  direct  to  the  intestine  by  twelve  hepatic  ducts,  for 
there  is  no  gall-bladder. 

Although  the  Squalus  here  described  resembles,  in  many  respects, 
the  tribe  of  Sharics,  it  is  observed  to  differ  essentially  in  the  form  of 
its  stomach,  which  is  intermediate  between  tiiat  of  the  shark  and 
whale. 

In  the  modes  of  generation,  also,  a<s  well  ajs  in  the  stomachs,  a 
scnes  of  «zT:i(lations  may  be  observed  from  whales  through  the  squa- 
lus, sharks,  rays,  and  skates,  to  the  proper  fishes ;  but  this  inquiry 
will  form  the  subject  of  a  fiiture  commumcation. 

Mr.  Home  doaes  the  present  aoooimt  by  andi  partieuhfa  as  he 
could  collect  concemin^  a  large  fish  thrown  ashore  on  one  of  the 
Orkneys,  and  described  as  a  sea-snake  by  those  who  had  seen  it  half 
putrid  and  half  devoured  by  sea-fowl ;  but  it  was  ascertained  by  Mr. 
Home  to  be  in  reality  another  specimen  of  the  same  Squalus  aa  that 
above  described. 

On  nn  Tmprovement  in  the  Mnnnrr  nf  dividing  nstntnomitnl  Instruments. 
By  Henrv  Cavendish,  Esq,  F,H,iS,  Head  May  18,  1809.  [PAi/, 
Trtuu,  ISO^.p.  221.] 

The  use  of  the  common  beam-compass  for  dividing  having  been 
justly  objected  to,  on  account  of  the  danger  of  bruising  the  divisions 
whidi  have  been  made,  by  rephuang  the  pointa  of  the  compass  into 
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them,  the  author  proposes  n  means  of  obvintinLC  thnt  inconvcnienci*. 
hy  suhwtituting  u  mi(Tosct)|H'  instead  of  one  ol  the  ]>ointj» ;  aiid  he 
dr^(  i  i!)t's  a  method  of  jtroct  l  dinir,  in  which  tliere  ia  DO  need  ever  to 
set  tiie  otiicr  puml  iuto  any  diviMou  alreiidy  made. 

The  beam  to  be  employed  for  this  purpose  muit  have  a  fixed  point 
at  one  eitremitf  >  and  at  the  other  a  centre  of  flratMii,  roond  which 
the  lengtii  .of  the  beam  may  revolve  aa  radiua.  A  mkroaoqie  ia  to 
flide  in  a  groove  along  the  middle  to  any  required  distance  from  the 
point ;  and  in  order  that  these  may  both  be  over  the  circle  at  the 
same  time,  the  centre  of  motion  must  be  capaWe  of  ndjustment,  that 
it  may  be  fixed  at  a  greater  or  less  distance  from  tlie  centre  of  tlie 
circle,  according  to  the  magnitude  of  the  arc  intercepted  betwe^ 
the  point  and  microscope. 

In  dividing  by  continual  bi£ection,  the  microscope  is  first  to  be 
removed  firom  uie  point  to  a  distance  neariy  equal  to  the  chord  of 
the  half-arc ;  and  when  the  centre  of  motion  haa  been  duly  adjusted, 
and  the  wire  of  the  microscope  ia  made  to  bisect  the  dot  at  one  ex- 
tremity, a  fiunt  scratch  must  be  made  with  the  point. 

Tlie  beam  having  next  been  turned  half  round,  and  the  dot  at  tlie 
other  extremity  })rought  under  the  wire  of  the  mieroscope,  a  iecoiid 
scratch  is  made  witli  the  point,  which,  if  the  distance  has  hwn  ttiken. 
will  be  very  near  the  former;  and  the  wire  of  the  microscujR'  will 
eaiiily  be  placed  midway  between  thtiu  iu  Liiu  furLhcr  prucebb  of  bi- 
section, which  is  again  perfenned  in  the  aame  mmmer,  after  the  po- 
sition of  the  microsoope  and  of  the  centre  of  motion  hn.ve  been  duly 
altered. 

In  laying  down  tlie  real  divisions  from  the  marks  thus  made,  the 
centre  of  motion  must  be  so  placed  that  the  whole  length  of  the  beam 

mnv  berome  a  tangent  to  the  rirelc  :  and  when  the  microscope  has 
bet  a  Hxed  chw  to  the  j)oint,  and  tiic  hrst  dot  brun^^ht  undi  r  it,  the 
firi^t  divibion  is  to  be  marked,  and  the  rest  in  succc^tuua  till  ail  ore 
made. 

Since  the  entire  arc  of  a  drcle  cannot  be  divided  to  degrees  with- 
out trisection  and  quinquesection,  Mr.  Cavendish  describes  three 
methods  of  quinquesection.  which  it  wotdd  be  difficult  to  render  in- 
telligible without  reference  to  the  figures  which  accompany  ids  paper; 
and  he  also  makes  an  estimate  of  the  comparative  accuracy  attain- 
able in  lii^crtlon,  trisection,  and  quinquesection. 

As  it  would  hv  difficult  to  place  the  centre  of  motion  accurately, 
so  that  the  jioint  and  axis  of  the  microscope  fcludl  butli  be  in  the 
circle  in  which  the  divisious  are  mude,  it  becomes  necessary  that 
the  wire  of  the  microscope  should  be  placed  truly  at  right  angles 
to  the  length  of  the  beam ;  for  then,  altiiottgb  the  point  of  intenM«- 
tion  of  the  circle  with  the  wire  of  the  microscofie  is  not  accurately 
in  the  middle  of  the  wire,  still,  when  the  beam  is  reversed,  the  |Miint 
of  intersection  will  lie  at  an  equal  distance  on  the  opposite  ^ide  of 
the  centre,  and  will  consequently  bc  at  a  given  distance  from  the 
fixed  point  of  the  com|)ass. 
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la  (lc«rrihln^  the  ap[)anit!i3,  Mr.  Cavendisli  has  not  entered  further 
than  was  ncee^siirv  U>  exjilaln  the  principle,  and  h;i.s  lift  the  i  um- 
pletion  uf  it  tu  ilic  i^kiii  ul  auy  artist  who  may  chuosu  to  adopt 
It. 

Om  a  MHhod  of  emMug  ikt  Dhmom  of  a$tr<momical  Inatnaments. 
By  tU  Jteo,  WiUiam  Lax,  A,M.  P,RJS.  Lowndes's  Pro/ntor  of 
Ashmittmy  m  the  University  of  CamMdge.  In  a  Letter  to  th»  Rev, 
Dr.  Moskelync.  F.R.S,  Attnmomer  Rofoi.  Read  June  1«  1809. 
[PAi/.  2VaM.  1809.  p,  232.] 

Since  the  utmost  precSston  in  makiii^  sstronomical  ohservations, 
and  m  leading  off  the  indication  given  by  any  instroment*  will  be  of 
no  avail  If  the  instrument  itself  be  not  divided  with  proportional  ac- 
curacy, the  author  felt  the  importance  of  estimating  the  probable 
aoKmnt  of  errors  that  might  occur  in  Bird's  method  of  dividing  by 
continual  bisection,  and  has  also  contrived  a  method  of  examining 
the  divistuns  of  any  c  irc  lr,  and  of  measuring,  withiu  certain  limits, 
the  acluid  errors  in  v\iT\  ]»art  t>l  it. 

l  lie  uppaiaLus  by  vvlnch  this  exaiuiuation  is  eiTectcd,  is  first  mi- 
nutelv  described,  and  consists  of  a  brass  arc,  rather  more  than  90^  in 
lengra,  placed  concentric  with  the  curcle  to  be  examined,  and  firmly 
attached  to  the  frame  which  supports  the  microscopes.  On  this  are 
an  upright  pillar  is  made  to  slide,  carrying  a  micrometer  microscope, 
which  may  thus  be  fixed  at  any  distance  not  exceeding  90°  from  one 
of  the  microscopes  belonpnnt^  to  the  circular  instrument;  and  as  tlie 
position  of  the  microscope  is  inclined,  it  may  bt  made  to  point  to  the 
same  division  upon  the  circle  that  is  under  the  luit  ruuicu  r  itself. 

in  tiie  process  of  examination  which  follows,  the  poi>ition  of  the 
point  of  180^  having  been  first  ascertained  by  means  of  the  opposite 
micrometers  belonging  to  the  instrument,  the  arcs  of  90^  on  each 
side  are  next  examined  by  the  moveable  microscope,  and  the  errors 
noted  accordingly  +  or  — .  The  microscope  is  then  placed  at  the 
distance  of  GO'^  from  the  micrometer,  and  the  first  sextant  is  thus 
compared  with  cvcrv  ^^ucceeding  arc  of  GO^  in  the  circle :  and  in  the 
same  manner,  the  hrst  octant  is  compared  with  every  succeediuf^  arc 
of  45^,  and  the  first  arc  of  '^0~  witli  so  many  of  the  succeeding  arc-s 
of  3U'^  as  are  necessary  for  determining  each  15^  of  the  whole  circle. 

The  next  intervals  employed  by  Mr.  Lax  are  those  of  5°  and  3^. 
from  which,  and  from  their  multiples,  the  value  of  P,  2^,  and  4^,  are 
derived ;  and,  in  a  similar  manner,  all  the  succeeding  inten  ids  down 
to  the  smaUcst  interval  to  which  the  circle  happens  to  be  divided. 

However,  since  the  method  of  examination  itself  is  liable  to  some 
error,  the  author  computes  the  extent  to  wliich  this  niiiy  poj-sibly 
amount;  and  uj)on  a  circle  of  one  foot  radius,  he  finds  the  i^-reatcst 
aggregate  error  to  which  he  could  be  liable,  in  poiuU  uio^l  remotely 
deduced,  might  be  d"'6^ :  but  in  a  chrcle  of  three  feet  radius,  the 
error  would  be  reduced  to  3"*21 ;  and  with  glasses  of  higher  rongni- 
fying  power,  and  by  frequent  re|)etition  of  the  reading  oflT,  the  true 
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pnsitimi  ei  0fciy  pMnl  m^ilit  he  cWlci  mined  witii  wfBcieiit  dactncM 
for  (  vrry  pnctieml  [wiiow. 

'n»c  time  required  fvr  *iich  nn  eTnmination  is  estimated  to  t>c  alK)ut 
TtinftT-oiirht  hour-;,  -fn*!  tise  lalxmr,  no  doubt,  is  very  ctnij-iclerable ; 
I)Mt  w  hvn  the  ciTor:^  lims  ii*<:ertained  have  been  duly  noted  in  a  tabic, 
Mr.  Lax  considers  tlie  utmoat  pains  tliat  can  be  l>cstowed  upon  any 
inAtrumeot  to  be  amply  compensated  by  the  coa&dence  given  to 
tifctj  tubicmicpt  ohiefvitioii  by  nwm  of  it. 

It  is  alao  propuaed  occasioiMOy  to  oliviate  tiie  ellects  of  uneqinl 
eaqiQiiskMi  in  any  pardciilar  observation,  bj  eompsriii^  tibe  eie  by 
which  any  angle  has  been  mea^tired  with  9emil  sueoeeding  equal 
ares,  until  the  multiple  exceeds  the  whole  circumference,  and  thereby 
includes  the  opp<>!'ito  err«>r«.  which  nri<$e  from  this  cause  in  dilfercnt 
parts  of  a  circle*  and  correct  each  other. 

On  the  Identity  nf  Columbium  and  Tuniniam.  By  William  Hyde  Wol- 
laston,  M.D,  Hec.  R.:S.  Head  June  1809.  IPhil,  Tnmt,  itm, 
p.  246.] 

The  aa^MM'  having  received  specimens  of  the  Swedish  mineral  tnn- 

talite.  containing  the  metal  cidled  Tiintaliiim.  hy  Mr.  Ekebcrsr,  was 
de^irou?  of  si'-ccrtainiiiL'"  vvhcther  that  inetd  mii^iit  not  be  the  same 
as  ((^liinibium,  wliiih  lini  been  discovered  a  t^liort  time  before  by 
Mr.  Hatchett;  and  fur  that  puq^j^e  he  procured  some  oxide  of  co- 
lumbium hrom  Mr.  Hatchett,  and  also  a  fragment  of  the  mineral  in 
the  British  Mnseom.  originally  analysed  by  Mr.  Hatchett. 

He  describes  the  eztenial  resemblance  to  be  such»  that  one  might 
1m;  tadcen  for  the  other ;  but  obsenres,  that  the  columbite  ia  father 
more  brittle  than  tantalite. 

My  an;Jy?is,  {d.^o.  he  finds  them  to  eon«i.'^t  of  the  same  three  in- 
gredients ;  nameiy,  a  white  oxide,  iron,  and  mantrmese. 

To  separate  these  substances,  the  mineral  is  j>  ^w  dered  and  fused 
\\  itli  carbonate  of  })ota^li  and  a  sniidl  proj>ortit>u  oi  borax..  The  iron 
and  mangunc^  may  then  be  dissolved,  along  with  the  salts  employed, 
by  muriatio  add,  and  the  oxide  of  columbium  or  tantalium  remains 
as  a  white  powder  for  further  trial  of  its  jiroperties. 

Five  grains  of  columbite  being  thus  trcJitcd,  left  foor  gnuus  of 
white  oxide ;  and  tlie  solution  yielded  three  fourths  of  a  grain  of 
iron,  and  one  fourth  of  a  grain  of  mangsmesc. 

Five  irmin?  of  tanUdite,  by  the  same  treatment,  left  tour  Lrrains  and 
a  quarter  of  oxide,  half  a  grain  of  iron,  and  two  tenths  of  u  grain  of 
munc^neie. 

1  he  white  oxides  obtained  from  each  of  these  minerals  appear  to 
the  author  to  have  precisely  the  same  properties. 

Tlu )  are  eaeb  soluble  by  inenns  of  about  eight  parts  of  ])otaah. 

Tiiey  are  botli  very  iminTfectly  soluble  by  means  of  soda. 

'Hiey  ore  both  insoluble  in  nitric,  muriatic,  succinic,  and  acetic 
acids. 

lliey  are  both  very  sparingly  soluble  in  strong  sulphuric  acid 
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while  boilin? :  hut  they  nr  nevertheless  both  pcifertly  toloble  m 
oxalic  acid,  in  tartaric  acid,  or  in  citric  add. 

They  are  both  precipitatL-vi  of  an  oranjre  eolo'.ir  ir,fu5ion  cf  jt.vK-*, 
hut  are  not  precipitated  by  T!.:\t  rc-a^ent  if  a  cuasnierubie  excess  cither 
uf  alkali  or  acid  prevail  la  the  aolut^un. 

As  a  fintlier  agreeanftin  tlwir  properties,  it  ii  added,  thafcttdtlier 
of  tiioa  k  precipitated  hj  pcoasiaSe  ii  poteah  or  hj  hvdioealphiiret 
ofpolMli. 

FVom  these  exporimenlB*  although  a  great  diffareDce  wbkh  aab* 

aists  hetween  the  specific  gravities  of  the  two  minerals  cannot  be 

very  satisfactorily  erpliiined,  the  author  is  «atLffied  llmt  the  Amcri* 
can  and  6wedish  minfrait,  in  iact.  oantain  the  aame  metaL 

Description  of  a  refiective  Goniometer.  By  Wiliiarn  Hyde  WoHaston, 
MJ),  Sec.  M,S,  Head  June  8. 1809.  IFkii,  Tnuu,  ibOd,  ji.  25^  ] 

The  iaitniaiait  here  described  by  the  author  ia  deaigned  to  ohriate 
the  inconvenience  which  has  been  found  in  attempting  to  measiWS 

any  small  rn-«*tals  by  the  instruments  hitherto  ii>ed  for  tluit  purpose. 

When  a  surfiice  is  so  small  as  one  fiftieth  of  an  inch  in  breadth,  it 
becomes  extremely  difficult  to  apply  the  sliort  radius  of  a  goniometer 
to  it  with  correctness.  But  since  a  surface  of  that  magnitude  may 
reflect  a  very  brilliant  light,  the  reflected  ray  may  be  employed  as 
ndina^  and  may  at  pleaauie  be  taken  of  aoch  a  length  that  tfie  angles 
of  anall  crystala  can  be  known  witii  aa  mnch  predaion  as  thoae  of 
the  largest  surfaces. 

The  crystal  being  attached  to  a  hoiisontal  axis,  with  ita  edge  in 
the  line  of  the  axis,  one  of  the  surfaces  is  made  to  reflect  some  brip^ht 
light  to  the  eye ;  and,  while  the  eye  is  retained  steailily  in  tlie  siune 
place,  the  axis  is  turned  till  the  second  surface  redects  the  same  light, 
and  is  consequently  in  the  siuuc  position.  The  number  of  degrees 
through  which  the  axis  has  turned  being  the  supplement  to  the  re* 
«|aired  angle*  the  angle  itself  ia  indicated  by  the  gtaduationa  of  a 
cifde  whidh  novea  with  the  aaa ;  bat  the  complete  construction  of 
tbe  instnunenft  cannot  be  distinctly  ondentood  without  reference  to 
a  igqre  that  aocompaniea  the  paper. 

Since  any  inaccuracy  in  placlnc:  the  crystal  would  occasion  some 
error  by  parallax  in  thi'*  method  of  usinp^  the  instrument,  the  author 
descnbes  a  second  method,  by  which  all  error  may  be  entirely  obviated. 

By  placing  the  crystal  so  that  the  image  ot  ^omc  distant  object  is 
brought  to  correspond  with  some  other  object  by  one  of  its  surfaces, 
the  potttion  of  that  auiface  is  detennined  with  precisioii,  and  the 
aecond  siirbce  may  be  brought  round  to  the  same  position  with  the 
utmost  accuracy. 

With  thia  instnunent  the  author  has  remarked  an  error  in  the 
supposed  angle  of  the  primitive  cn.^8tal  of  carbonate  of  lime,  which, 
instead  of  beinn^  104"  28'  40",  as  it  is  now  considered  by  writer'^  on 
ciystallography.appciir-  to  the  author  to  be  correctly  105',  as  it  was 
formerly  measured  by  Huygcmi  and  by  ;;>ir  Isaac  Newton. 
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ConthmUUm  Ejqtarments  for  htwstigaiing  the  Cause  of  rolamd 
concentric  RuigSt  and  other  Ap}>ear(inces  of  a  similar  Nrfjirp.  Bf 
WiUiaro  Herschcl.  LL.X>.  Head  Maich  23,  IPkiL 

TVoM.  1809,  259.] 

In  the  former  pert  of  this  paper  the  author  had  pointed  out  various 
methods  of  produciiigoolottred  rings  between  sumoes  in  contact,  and 
had  proved  that  no  other  snrfiices  are  concerned  in  their  formation ; 
and  he  now  proceeds  to  show,  that,  by  varying  the  figures  of  the 

surfaces,  a  corresjKJiiding'  clianjre  of  the  form  of  the  r\x\^^  will  bo  ob- 
served. As  a  sjihcrical  surtace  applied  Ui  a  phnr  surt.u  r  produces 
circular  rings,  so,  when  it  is  applied  to  a  cylindncal  suiiace,  the 
rings  become  ellipses  ;  aiid  when  the  cylinder  i&  applied  to  u  j)lane. 
the  ellipses  become  straight  lines,  and  irregular  curves  occa&ion  irre^ 
gnlarityinthefoim  of  the  rings.  But  Dr.  Hetsdid  is  of  opinion,  that 
plane  surfocei.  applied  to  euh  other  at  any  extremely  amaU  an^, 
cannot  exhibit  any  such  appeaianoes  of  edonr  unless  they  are  dis- 
figured by  uneqjual  pmaure. 

Tbo  author  next  examines  the  circtimftanccs  of  the  prismatic  blue 
bow  ol)spr^'ed  by  Newton,  as  the  limit  to  the  perfect  reflection  that 
occurs  in  the  intentir  of  a  prism  when  light  is  much  inclined  to  its 
surface ;  and  Dr.  Herschcl  calls  this  the  critical  reparation  of  the 
colours.  He  aleo  examines  tlie  prismatic  red  bow  observable  at  the 
aame  oMcal  indination,  when  the  tnaianiitted  light  prefalls  over  that 
which  is  reflected;  and  remarics  the  change  6oni  ted  to  blue,  oeca- 
aioned  by  changing  the  direction  of  the  li^t. 

The  next  phenomena  observed  are  the  coloured  streaks  that  are 
produced  adjacent  to  these  bows  when  the  reflecting  surface  of  tlie 
prism  i''  in  contact  with  another  surface;  the  streaks  bcinfr  "-traight 
when  tiie  j^urlaces  are  plain,  or  curved,  accordlnt^  to  tlu  ir  ditfcrent 
kind  or  degree  of  curvuture.  In  the  experuiieiiU  which  iollow.  tliis 
t-licct  of  a  i?urface  in  contact  with  tlie  prism  is  employed  ai>  a  crite- 
rion for  distinguishing  more  deariy  the  acting  surface. 

Various  more  complicated  appearances  are  next  examined ;  in 
which,  by  reason  of  second  reflection,  the  origin  of  the  bows  is  less 
distinct,  or  in  which  two  bows  may  be  seen  at  once  from  the  parti- 
cular form  of  the  prism. 

In  the  formation  of  bows,  it  is  shown,  that  only  one  surface  of  t!ie 
pri.sm  is  concerned  by  roughening  other  surfaces ,  and  hy  apjilvmi^  to 
tliem  various  glaise^,  without  preventing  the  appearance  ot  the  1  lo  ws. 

Since  xXio.  btreaks  wliich  are  i»een  beneath  the  blue  bow,  when  a 
plane  soiftoe  Is  in  contact  with  a  prism,  contain  all  the  prisnmtie 
colours,  it  is  evident  that  the  lew  refrangible,  after  having  been 
transmitted,  are  reflected  back  by  the  contiguous  surfoce,  and  then 
re-enter  the  prism. 

Dr.  Herschcl  next  proceeds  to  delineate,  from  strict  computation, 
the  course  of  the  several  rays  ;  and,  by  a  diagram  drawn  upon  an 
enlarged  scale,  s-hnw?*,  that  when  light  fidls  upon  a  ])iiir  of  surfaces 
nearly  in  contact,  and  when  single  rays  or  small  pencils  are  separated 
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at  regular  inlenrab  firam  eadi  other,  then  Die  rays*  which  emerge, 
and  iSfcer  reflection  re-enter  the  same  surface,  will  also  be  separated 

ao  aa  to  present  streaky  appcaranccii.  in  SOme  of  which  the  order  of 
the  coloura  will  differ  from  that  in  others,  agreeably  to  observation. 

With  reepect  to  the  curvature  of  the  prismatic  hows,  that  mani- 
festly depends  upon  the  pofiition  of  the  eye,  as  the  lines  of  equal  in- 
cidence form  a  cone,  of  which  the  eye  is  apex  ;  and.  accordingly,  as 
the  eye  recedes  from  the  prism,  the  bow  becomes  less  curved,  and 
for  a  small  space  will  appear  straight. 

Dr.  Hersdiel  hanrmg  renuoked.  when  a  plane  aurfiioe  is  a{iplied  to 
a  piinn,  that  the  appearanee  of  the  streaks  that  are  seen  in  contact 
with  the  prismatic  bow  depends  on  what  he  has  termed  the  critical 
separation  of  the  rays,  infers,  that  those  rings  of  colours  which  are 
«*een  whrn  a  lens  is  laid  upon  a  plane  surfnce,  depend  also  upon  the 
san^e  critical  separation ;  the  lens  being  in  this  case  considered  as  a 
prism  bent  round  into  a  circular  form. 

The  several  points  of  resemblance  in  the  circumstances  under 
which  the  bow*streaks  from  a  prism,  and  the  rings  from  contact  of 
lensesp  appear  or  disappear,  or  change  their  form  or  theb  colours, 
are  next  oonqiared ;  and  are  considered  by  the  author  as  decisive 
proof  that  each  arise  from  the  same  critical  separation  at  the  boundary 
of  prismatic  reflection :  and  if  the  mere  difference  of  refrangibility  of 
the  several  colours  h  «iiffirient  to  account  for  the  phenomena,  it  is 
inferred,  that  nn  nltLniatc  tit^  of  easy  rctiection  and  easy  transmis* 
sion  really  exist  as  ongiuai  properties  in  the  rays  of  light. 

An  Arrainit  of  a  Calculus  from  the  Human  Bladder  of  uncommon  Mag- 
nitude. By  Sir  James  Earle,  F,R.S,  Read  June  15.  1609.  [Jt*hiL 
Trans.  1809./?.  303.] 

This  calculus,  which  is  considered  as  the  largest  on  record,  weighs 
44  ounce?  avoirdupois.  It  was  taken  after  death  from  the  bladder 
of  Sir  James  Ogilvie.  who  had  submitted  to  a  fruitless  attempt  to 
remove  it  by  the  usual  operation  of  lithutomy,  ratlicr  than  prolong 
an  existence  extremely  miserable  froiu  this  among  other  conse- 
quences of  a  blow  on  his  back  thirty  years  before.  The  stone  so 
completely  filled  the  cavity  of  the  bladder,  that  It  was  with  difficulty 
taken  out,  although  there  was  no  real  adhesion.  Its  texture  was 
less  compact  than  that  of  calculi  in  general,  but  agreed  in  appear- 
ance with  that  species  which  has  been  called  the  Fusible  Calculus  ; 
and  it  was  ascertained  by  Dr.  Powel  to  contain  the  same  inpjcdients 
as  it  was  composed  of,  the  ammomitc^  phosphate  of  magnesia,  with 
phoq>hate  oi  iime. 

On  expectorated  Matter.    By  George  Pearson,  M.D.  F.R.S.  Read 
June  15,  1809.    IFhil.  Trans.  1809, />.  313.] 

Dr.  Penrson's  inquiry  comprehends  several  ^'nrietie8  of  expectorated 
flsatter,  which  ha  arranges  under  the  foUowiog  heads : 

z  2 
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1 .  Tliat  which  ii  wmUtfinsparent  fataaih*  and  of  the  conBtttcncc 

of  jelly. 

2.  What  is  trans|mrent  and  fluid,  as  mucilage. 

'Vhf  3rd  is  thick,  opake,  and  stiaw-coloared,  or  white,  and  vav 

tenacious*. 

4.  Pun  Ion  a  matter  secreted  without  breach  of  ?iirfarr. 

5.  Matter  coDsisting  of  the  mixture  of  the  2nd  aud  ^rd.  or  '2nd 
and  4th  wiedes. 

voinictB,  annn^  froin  tnherclcs* 

7.  Pkia  from  ▼omica,  conaequent  on  aimple  inflammatiaii. 

llie  author  next  treati  more  at  larc^  of  the  s>enaible  or  dbrioiis 
properties,  including  smell,  taste,  weight  relatiTe  to  water,  and  ap- 
pearance under  the  mirr(>«co]>p. 

The  next  division  of  the  '  uh](M  t  includes  the  agf  ncv  of  heat :  tlie 
separationof  a  coagulura,  or  cunl.  at  temperatures  from  l.il)  tu  1  70''; 
the  properties  of  the  curd,  and  of  the  residuum  which  it  leaves  when 
burned ;  the  saline  contents  of  the  fluid  separated  from  the  curd,  and 
obtained  by  evaporation. 

Under  the  same  head  of  agency  of  heat  ia  abo  indiided  tlie  pro- 
cess of  distiUation  to  dryness,  the  properties  of  the  fluid  distiOed,  and 
of  the  residuum. 

'Hie  action  of  alcohol  is  next  tried,  ]>oth  on  the  residimm  left  by 
distillation,  and  also  on  dilferent  kinds  of  expectorated  matter  m 
their  Iresh  state. 

Next  follow  experiments  on  the  miscibility  of  tliese  matters  witJi 
water,  and  also  a  set  of  experiments  made  with  acetous  acid.  After 
other  nuaceUaneotts  experiments,  the  auHior  coneludes^  that  the  va- 
rious kinds  of  expectorated  matter  consist  of  the  same  ingredients, 
but  that  the  proportion  of  these  ingredients  Is  somewhat  different; 
that  expectorated  matter  consists  of  water  containing  certain  saline 
and  eartliy  hotJles,  top^cther  with  a  congiilable  albuminous  oxide, 
amounting  in  y^cncnd  to  between  one  i*ixteonth  and  one  twentieth 
of  the  whole,  but  sometimes  not  exceediiig  one  hftieth  part,  and  at 
others  amounting  to  us  much  as  one  tenth. 

Ilie  saline  ingredients  are  stated  to  be. 

Muriate  of  soda,  varying  from  1  to  2  in  1000  parts. 

Potash,  nentnlized  by  animal  oxide,  0*4  to  0-7. 

Phosphate  of  lime,  0*4  to  0*5. 

Ammonia,  united  probably  to  phosphorie  add. 

Phosphate.  ]>erhap6  of  P*1*gT^^W, 

Carbonate  of  lime. 

Indications  of  sulphate  of  lime. 

Vitritied  matter,  perhaps  with  silica. 

Oxide  of  iron  in  too  small  proportion  to  be  estimated. 
The  last  six  subatanees  scarcely  amounting  to  erne  thousandth  part. 

Hie  different  consistence  is  ascribed  to  the  different  quantitiea  of 
albuminous  oxide.  The  thicker  matter  is  also  said  to  be  lesa  saline 
tiian  that  which  is  more  fluid. 

The  Mthor  ofaaerra,  that  all  the  animal  fluids  contain  potash,  but 
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that  put  doei  not  oontaiii  to  much  potaah  or  muriate  of  soda  as  is 

contained  in  the  above  expectorated  secretions. 

Dr.  Pearsdn  also  thinks  it  much  more  probable  that  the  circulating 
Hnd  «erreted  fluids  are  iraj>n»p:natpd  with  potadl^as  he  hasobsenred* 
than  with  soda,  as  observed  by  others. 

Finally,  we  are  informed,  that  ex|)cctoratcd  matter  contains  glo- 
bules, which  have  not  before  been  observed,  and  seem  to  the  author 
to  denote  oi^ganization. 

Oh  the  AtiractioM  of  homogeneous  Ellipsoids.  ByJ&mQS  Ivory »  A.M. 
CommMmeattd  by  Henry  Brougham.  Etq,  F*R,S,  Read  June  15, 
1809.    [PhU.  Tnm».  1809,  p.  345.] 

Tlie  theory  of  the  hgures  of  the  planets  involves  two  questions 
perfectly  distinct  from  each  other ;  first,  the  figure  which  a  raa.ss  of 
matter  would  assume  by  the  mutual  attraction  of  its  particles,  com- 
faiaed  widi  a  eentiifugal  force,  arising  fiom  loCatoiy  motion ;  and 
aeeondly,  the  forte  with  which  a  body  so  formed  will  attract  a  par* 
tide  occupying  any  proposed  situation,  llie  ktter  is  the  subject  o£ 
the  present  inquiry ;  and  it  is  also  limited  to  the  consideration  of 
homogeneous  bodies  bounded  by  finite  surfaces  of  the  second  order. 

This  subject  was  first  partially  trented  of  by  Sir  Isaac  Newton, 
who,  in  determining  the  attraction  of  splierical  bodies,  has  also  treated 
of  otiier  feoUds,  formed  by  the  rotatiuu  of  c  urves  round  an  axis,  and 
of  the  attractioud  they  exert  upon  bodies  placed  in  the  line  of  their 
axea.  MacLaurin  waa  tlie  first  who  detennined  the  attiactionB 
such  spheroids  of  revolutions  exert  on  particles  placed  anywhere* 
either  in  or  wUhm  their  sur&ces. 

Le  Qeadfe  extended  the  same  inquiry  to  particles  wUkmU  the 
surface  of  such  solids  of  revolution. 

Place  took  a  more  enlai^d  view,  and  extended  his  researches 
to  all  elliptic  sphcnn  is,  not  formed  by  revolution,  but  t?ucli  whose 
three  princijial  .section:?  are  idl  elliptical;  and  he  arrived  at  conclusicuis, 
with  regard  to  them,  auniluf  to  those  of  MacLaurin  and  Lc  Gendre. 

But  notwithstanding  the  ingenuity  and  skill  dispkyed  by  La  Pfaice 
in  this  investigation,  Mr.  Ivory  conceived  that  the  inquiry  might  be 
simplified,  and  the  rMults  obtained  more  directly,  by  a  method  which 
forms  the  subject  of  the  present  communication which,  however,  is 
of  a  nature  not  adapted  fas  public  reading. 

ObeenntioHS  on  Albumen,  and  some  other  Animal  Fluids ;  ttith  Re» 
marks  on  their  Analysis  ^  electro-chemicai  Decomposition.  By 

Mr,  William  Rmnde,  F.R.S>.  Communicated  by  the  Society  for 
the  Improvement  of  Animal  Chemistry,  Head  June  IJ,  1609. 
IPhU.  Trans.  l&)d,p,  373.] 

Mr.  Bronde*s  paper  consists  of  two  jiarts;  first,  Obscr^-attons  on 
mucus  and  on  the  composition  of  li({uid  albumen  ;  and  secondly.  On 
the  composition  of  some  animal  liuicU  containing  albumen. 
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The  mucus  contained  in  lalm  in  expectontied  lliudi,  tad  m  that 
firom  tlie  oyiter*  were  first  examined ;  but  since  nitrate  of  silver  and 

acetate  of  lead,  which  have  been  supposed  to  detect  mucus,  were 
found  to  act  principnlly  on  the  salts  contained  in  them,  it  became 
necessary  to  employ  otlicr  mean?  for  the  rcmo\-nl  of  the  salts  ;  aiid 
the  voltaic  appamtus  was  apj)lied  for  the  purpose  of  extrHctincr  the 
uikaliet?  at  one  p<ile,  and  the  acids  at  the  opposite.  Hut  there  oc- 
curred a  phenomenon  that  was  wholly  unexpected ;  ^is  a  considerable 
coaguUitton  of  albumen  took  place  at  tiie  negative  pole,  which  Mr. 
Biande  (at  tiie  suggestion  of  Mr.  Davy)  is  inclined  to  ascribe  to  tlie 
aepantion  of  alkali  with  which  it  was  oomhined,  and  to  wlucli  its 
solubillt}'  was  owing. 

It  is  observed,  in  confirmation,  that  when  an  egg  is  boUed  for  some 
time  in  water,  the  liqnid  becomes  alkaline  to  tests,  nnd  5till  deposits, 
by  electrization,  a  small  quauti^  of  aibumea,  which  the  alkali  re- 
tains in  solution. 

The  coagulation  of  albumen  by  acids  is  also  ascribed  to  their  su> 
perior  affinity  for  the  alkali. 

For  discovering  the  nature  of  the  saline  ingredients,  the  water  in 
which  some  white  of  egg  had  been  boiled  and  macerated,  was  elec- 
trified by  a  powerful  battery,  through  the  medium  of  a  cup  of  water 
on  each  side.  After  the  process  had  continued  for  one  hoar»  the 
fluids  were  examined  ;  tbnt  on  tbc  nfg"ative  side  contained  a  quan- 
tity of  soda  nearly  ])ure,  juid  that  on  the  positive  side  a  small  quan- 
tity of  albumen,  with  a  little  muriatic  acid,  but  not  enough  to  satu- 
rate the  alkali. 

The  same  means  of  analytic  investigation  being  applied  to  other 
fluids,  detected  larger  quantitiea  of  albumen  than  were  diMoverable 
by  heat  alone ;  as  in  sidiva,  in  the  mucus  from  the  oyster,  the  mncna 
from  the  trachea,  in  bile,  in  milk,  and  in  the  liquor  of  Amnioa:  and 
hence  the  author  is  led  to  doubt  whether  muena  may  not  be  a  com- 
pound of  albumen,  either  with  mniiate  ofsodaor  with  excess  of  soda. 

Hints  on  the  Suhjerf  of  animal  Serrftions.  By  Everard  Home,  Esq, 
F.R.S.  Communii  filed  by  the  Society  for  the  Improv^^f^f  of  Ani- 
mal Chemistry,  llead  June  22,  1809.  IPkU,  Trans,  ib09,^. 

Ihe  sepaiatioii,  by  electric  powers,  of  subsCancee  chemically  united, 

suggests  the  possibility,  that  since  the  same  power  is  known  to  exist 
in  the  torpedo  and  electrical  eel.  it  might  be  the  means  by  which 
secretion  in  nil  animals  is  eftected. 

Since  in  these  fi*h  the  abundance  of  nerves  connected  with  the 
electrical  organs  i)rove8  tliat  this  power  resides  in  them,  and  since 
the  arrangement  of  many  nerves  in  animal  bodies  has  evidently  no 
oonneadon  with  sensation,  it  seems  not  improbable  that  these  may 
answer  the  purpose  of  supplying  and  regulating  the  oigans  of  secre- 
tion. 

With  a  view  to  determine  what  changes  could  be  produced  in  the 
blood  similar  to  secretion,  Mr.  Brandc  applied  the  power  of  twenty- 
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four  pair  of  four-inch  piates  of  copper  and  zinc  to  blood,  and  extracted 
acid  and  nikaii  nt  the  oppoRite  wir^. 

A  second  cxpcrunriit  \\  ni:i(le,  with  similar  results,  on  blood  stdl 
fluid,  in  the  vein  of  an  ammal  ju&t  killed. 

A  third  expeximent  waa  made  npon  lernni,  with  120  pbitea  hig^ilj 
diarg^  with  the  aame  leault. 

A  fourth  experiment  waa  ecmdncled  in  a  timilar  manner*  with 
12  pair  of  platei,  with  similar  results. 

In  a  fifth  experiment,  30  pair  of  plates,  very  weakly  chaiged*  abo 
extracted  alkali  and  acid  from  cerum  oxpoeed  to  them. 

Since  powers  so  weak  arc  capable  of  separatuiL^  the  constituent 
part5  ot  bluod,  it  is  suggested  that  the  ^vcake^  powers  existing  in 
animnb  may  pruiiuce  the  same  etfect,  and  tlius  occasion  aH  tiie  dif- 
ferent aeeretionB,  and  modify  albumen  into  the  states  of  the  different 

Om  the  eompmrutioe  Infuence  of  Male  emi  Female  Pwrente  em  their 
Of  spring.  Bif  Thomaa  Andrew  Knight,  Eeq,  In  a  Letter 

to  the  Right  Hon.  Sir  Jo-cph  Banks,  Bart.  KS*  PM,8,  Read 
June  23,  1809.    iPhii.  Ihme.  1809,  p.  392.] 

During  the  very  extensive  seriea  of  Mr.  Knight's  endeavours  to 
impiove  the  varietiea  of  frnifc-treea,  he  haa  alao  hcen  occupied  in 
making  ooncepoiident  experimenta  on  the  breeding  of  animak,  and 
has  always  paid  attention  to  the  strong  analogy  which  univereally 
sttbsiata  betweea  planta  and  animala  in  most  pointa  relating  to  gene- 
ration. 

AUhoLJL:;h  the  author's  experimenta  have  extended  to  many  different 
specie"'  ol  fruit-trees,  yet  the  ^eatest  number,  and  those  under  the 
most  favourable  circumstances,  were  upon  apple-trees.  But  as  the 
results  were  all  in  unison,  the  instances  here  adduced  are  from  the 
apple  alone. 

linnania  eonodved  the  efaancter  of  the  wude  to  predoninafee  in  the 

exterior  both  of  plants  and  aninuda:  but  Mr.  Knight's  obaervaftions 
have  led  him  to  form  a  different  oonclusion ;  for  lie  remarks,  that 
seedling  plants  and  the  young  of  ■"«"**^*  inherit  much  more  of  the 
character  of  the  female. 

Seeds  from  cultivated  apple-trees,  impregnated  by  the  Siberian 
crab,  pruduced  larger  fruit  than  those  from  the  crab  impregnated 
by  stamina  from  the  cultivated  fruit ;  but  the  quality  and  flavour  of 
the  frnit  appeved  to  inherit,  in  a  greater  degree,  the  qualities  of  the 
male. 

In  consequence  of  the  frequent  intermixtures  that  have  taken  place 
in  the  breeding  of  domesticated  animals,  there  is  often  little  m^m- 

blance  to  either  parent ;  but  it  is  obsen  ed,  that  the  dimensions  of 
the  offsprinii;  ;ire  regulated  principally  by  those  of  the  female,  and 
tliat  a  corrt  '^pondinfi!;  length  of  legs  appears  especially  necessary  for 
nccouipanying  tiie  parent  in  flight.  But  imless  the  male  parent  be 
pro|>ortioually  strong,  the  legs  of  the  offspring  may  be  too  long  in 
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fiiymtjua  to  tbm  stRB^  wiikii  it  will  oltaBAld j  attain,  and  it  may 

be  ill  aiia^ted  to  the  porposes  of  kbour. 

Mr.  luiigiit  remarks,  that  with  nepect  to  sex  aUo,  the  mHyenre  of 

alt  thBgflfcpring'atf  cm  Ki,  iiriwf  ■■tecriMMic;  bat  ttteadbig 

to  tke  ciinii.  WW  during  of  a  nngle  buU.  ram,  or  bOBK,  1ms  hMncrfCr 

1^  ••T?  ar!d  f~m:  f  the  ecz?  of  crnparoti?  animals  being  depen- 
dent wboiiy  oa  txic  umaltj.  rt-s^jiatc  of  c  'jr?e  the  size  of  the  off- 
tffis^^.  ar!d  in  this  re^^cct  re*<rmb!e  the  ss^t^is  of  plant? ;  but  their 
lunaaiic^,  nererthelew,  arr»^ear?  to  depend  on  different  laws;  for  the 
eggs  oC  biitis,  iiahf5,  iiDti  ms^cts,  attain  ixiax  full  size  in  total  inde- 
pcadtM  fifths  male;  bat  oi  Mk.  oft  tke  coatattjr.  teiHwle  m- 
UtmX  crgaMlioadependica  Aemtorniy  cf  the  mate.  Forihafa^ 
a  goard  aay  pradnee  frmt.  a|ipaiemlj  pctfect,  vitfaoot  impregnmtioo. 
and  ahbougii  ewn  the  «ecd-coati  acqpure  their  natural  size  and  form* 
tiiese  coats  are  perfectir  empty,  without  the  slightest  vestige  of  co- 
tyledons or  p  lumula,  or  anythinir  that  appeal!  tO€0R«|KNldwiththe 
intoBil  oiganiranna  of  a  cMmpirtr  seed. 

On  ine  EJ^fct  of  vesierijf  Wlxds  in  raisifig  the  Level  of  the  Brilisk 
Channel.    In  a  Letter  fr*  the  Rinht  (Jon.  Sir  Joseph  B.uik^,  Hart, 

[PM.  TVoBC  1809.  p.  400  ] 

The  rrrt  nt  loss  of  the  Britannia  East  Indiaman  having  appei^red 
to  tiie  author  ir.timatelT  connected  w  ith  those  obserrations  which  lie 
former tv  communicated  to  the  Si>cietv  conceming-  a  current  that  uc- 
casioiialiy  prevmii^  to  tiie  wcs-tward  of  Scilly,  he  has  thought  the  cir- 
eumataBDo  dctemng  of  particular  inquiry,  as  it  may  be  (tf  use  to  re- 
ooid  them  as  a  warning  against  dangers  wfaieh  may  piobaUf  be 
avoided* 

Durii^  the  prevalence  of  westerly  wiiidlv  it  is  well  known  that 
they  occasion  the  height  of  the  tides  to  be  greater  in  the  southern 

parts  of  Grcnt  Britain,  even  a^  much  as  ten  feet,  m  violent  storms 
from  that  quarter  ;  and  it  has  al<o  been  remarked,  th;it  the  flood-tide 
rucis  an  hour  or  more  lonErer  than  at  r  iimnon  tunes*;  or,  111  other 
words,  that  a  cuircut  overcomes  the  cbb-lide.  Aud  since  the  direc- 
tum of  tluB  cnirait  must  be  inflnenoed  by  the  form  of  the  adjacent 
sbores,  it  js  evident  that  theafaorein^  nei^iboniliood  of  Boulogne* 
which  tends  very  directly  nortliwanl*  will  canae  a  nortiieriy  eonenk 
tfarotigb  the  Straits  of  Dover, 

It  appears  to  have  been  under  these  circumstances,  that  the  Bri- 
tannia was  lost.  Havincr  been  driven  up  tlu  Straits  by  a  violent  irdc 
from  the  south- we<»t  in  thiek  weather,  \vhith  prevented  a  new  of  tiie 
lights,  tlie  j)ilot  wju-  left  entirelv  to  the  reckonuJi;  and  the  lead  :  but 
us  he  was  not  aware  of  the  u^u^uul  current  tlmt  prevailed,  he  was 
driven  unexpectedly  on  the  back,  or  eastern  side  of  the  Goodwin 
bands. 
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On  Respiration,  By  Wininm  Allen,  Esq.  F.R.8.  (inrf William  Haslc- 
dine  Pcprs.  Esq,  FMJi,  liead  June  22,  1809.  [PM.  Tnuv, 
180$,  |).  404.] 

MxperimeTits  on  Ammonia,  and  an  Account  of  a  new  Method  of  ana- 
Itfsing  it,  by  Combustion  with  Oxygen  and  other  Gases  i  in  a  letter 
to  HumphnrDavy,  Sec.  R.S.  Sfc/rom  William  Henry,  M,D. 
F.R.S.  VJ.  of  the  lit,  mid  PkU,  Society,  and  Pk^Mm  to  the  In- 
firmary,  at  Mtmekater*.    [FiUf.  Thau,  1809,  p.  430.] 

Dr.  Hcnrv  liavin^  detected  a  fallacy  in  the  exjierimeiits  lately  com- 
TTiunicated  tf>the  Society,  in  which  oxygen  ii[)])e;u"t'd  to  l>f  evolved 
frum  ammuiiia  by  electric  diBcharge?,  has  repeated  the  experiments 
wi^  more  care,  and  u  now  totk&cd  tiiat  no  portkm  whatever  of 
oxypn  gas  can  be  separated, 

n€  next  cndoTourcd  to  detect  tlie  piodnction  of  witef  ,  wbidi 
would  equally  otablish  the  existence  of  oxygen  as  a  constitnent; 
snd  though  mere  electrization  did  not  enable,  lum  to  discover  the 
amHlle't  qnnrjtity  of  moisture,  he  hoped,  by  ezpoeure  o£  the  gas  to  ft 
fireezmcr  mixture,  that  it  might  i)e  detected. 

But  although,  by  a  cold  equal  to  zero  of  Fahrenheit,  a  slight  de- 
gree of  moisture  was  perceptible,  even  thb  u]j})earaiice  varied  in  de- 
gree ;  and  Dr.  Henry  was  ultimately  convinced,  that  even  this  aro^e 
iron  tlie  nevcury,  or  from  sonie  extraneous  somoe* 

IX^th  regard  to  tiie  quantity  of  nitrogen  and  hydrogen  gases  evolfed 
from  smmonts  hy  electrization,  Dr.  Henry  is  of  opinion  that  they 
hare  been  underrated  by  Mr.  Davy,  and  that  the  proportion  they 
bear  to  each  other  is  not  exactly  what  it  hns  been  represented.  Ac- 
cording to  Dr.  Henry.  KK)  of  junmoriia  j^ve  198"78i  and  the  pro- 
portion of  hydrogen  to  nitrogen  is  as  71'4  to  28'6  in  the  100. 

On  account  of  the  tedious  labour  of  decomposing  any  quantity  uf 
ammonia  by  the  mere  repeated  shocks  of  electricity,  the  author  was 
induced  to  seek  some  new  method  of  operating,  and  after  wioas 
trials  succeeded  to  his  satislaction,  by  detonation  with  oxygen.  When 
more  than  three  parts  of  oxygen  gas  are  mixed  with  one  of  ammonia, 
or  whoi  so  little  us  only  half  of  oxygen  is  mixed  with  one  of  am- 
monia,  the  mixtures  arc  not  combustible  :  hut  when  any  intermediate 
f^aantity  of  oxygen  is  employed,  the  ammonia  is  consumed  in  pro- 
porti<Hi,  and  entirely  disappears  if  the  oxygen  is  more  than  double 
its  bulk. 

Dr.  Henry,  however,  discovered  an  important  advantage  of  using 
an  under  proportion  of  oxygen ;  for  though  the  whole  of  the  hydrogen 
is  not  then  consumed,  yet  the  whole  of  the  ammonia  is  decomposed; 
for  after  detonatioii  the  remaining  hydrogen,  and  the  whole  of  the 

*  Thb  letter, io  Iti  original  form,  wu  read  to  the  Stxiely,  May  ISth,  1809;  some 
lifw  observations  v*rro  .uldcd,  and  some  rorrections  Airni^licd  l)y  iho  lunfu'r.  in 
cotucquence  of  »ubM:t{u«iii  cxperimenU  m«de  iu  Juoe;  it  wu  UDUiuuitlcd  to  the 
Swialary  Sot  puUksiisa  July  10. 
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nitrog(  n,  arc  in  a  gaseous  state,  compoi«ing  a  mixture  which  may  be 
detonated  with  a  fresh  addition  of  oxygen ;  and  in  this  way  all  the 
hydrogen  may  be  saturated  with  oxygen,  and  the  nitrc^pen  may  be 
obtained  as  a  final  result  of  the  prooeaa. 

From  a  aet  of  ezperinBenta  tbm  oondoctied,  &e  propoitioa  of  lijr* 
drogen  to  the  nitrogen  in  ammonia  was  pietty  imifoimlj  70*6  to 
'20'4 ;  but  there  was  some  iiregularitf  in  the  entire  quantilica  of 
both,  the  highest  results  being  as  much  aa  200*6,  and  the  lowaatonly 
182  from  100  of  nlknline  gas;  a  difTerence  whirh  Dr.  Henry  cannot 
fully  explain,  but  Mipj  oses  it  may  arise  from  absorption  of  n"»«*»*mia 
by  mercury,  and  subsequent  Hberatiun  by  tiie  shock. 

'Vhe  letter  concludes  with  the  mention  of  some  experiments  on  the 
electrization  of  carbuietted  hydrogen,  olefiant  gas,  carbonic  oxidv, 
and  caibooic  acid* 

Carbnretted  hydrogen  and  defiant  gas  were  each  eiqpa&ded  oon- 
sidt  r;J)!y  in  bulk ;  no  carbonic  acid  waa  gmeialed»  but  chaiooil  waa 
deposited  on  the  surfice  of  the  tube. 

Carbonic  acid  was  al^^o  partially  decomposed  by  long  electrization, 
and  was  converted  into  carbonic  oxide  and  oxygen  ;  and  accoidingiy 
carbonic  oxide  underwent  no  change  by  the  same  operatioii. 

^ome  ObservcUions  om  the  foregoing  Paper  o  f  Dr.  Henry,    By  Hum" 

phry  Davy,  Esq. 

Mr.  Davy,  having-  lately  had  much  occasion  to  pay  particular  at- 
tention to  the  rlcrtrization  of  ammonirt  (hiring-  his  researches  on  the 
decomposition  ot  nitrogen,  has  obsen  cd  ^  arious  sources  of  error  that 
may  occur  in  the  process,  and  may  account  ior  the  difference  between 
his  results  aud  Uiosc  of  Dr.  Henry. 

The  first  precaution  that  ia  to  be  taken,  is  to  boil  the  mercury  over 
which  the  deoompoaition  ia  to  be  effected ;  next  to  prepare  the  gai 
in  a  aeparate  veaael*  and  thence  tzanafer  it  to  the  boiled  meicuiy  for 
electrizatkm ;  for  imkaa  theee  precautions  are  taken,  water  contained 
in  the  mercury  becomea  the  cause  of  that  absorptiott  of  ammonia 
suspected  by  Dr.  Henry,  and  by  thus  adding  fireah  •■**"""Ffl  during 
tlie  process,  occasions  a  fallacious  result. 

A  second  error  may  also  be  occasioned,  when  tlie  mercury  has  not 
been  boiled,  by  common  air  adhering  to  the  sides  of  the  tube. 

la  a  late  experiment,  Mr.  Davy  obtained  from  15  measures  ui  am- 
monia 27  of  permanent  gasea,  oonaiating  of  73  hydrogen  and  27  ni* 
trogen,  agreeing  so  nearly  wiUi  hia  original  reanltB  of  74  to  26,  that 
he  conceives  cither  of  them  to  be  more  near  the  truth  than  ]3r«  Hairy'a 
estimate  of  71^  &nd  28^. 

With  respect  to  Dr.  Henry's  attemj^t  to  prove  the  existence  of 
oxygen  in  ammonia  bv  the  formation  of  water,  iNir.  Oa\T  Hoes  not 
see  much  j)robability  of  siuccess,  as  water  existing  in  ammoma  may 
elude  any  hyf^ronictrical  test.  And  although  in  his  own  electrization 
of  animouia  the  platina  wires  were  tarnished,  at  the  same  time  tiiat 
the  ammoiuiical  gaa  aeemed  to  faie  weight  during  decompoaition.  he 
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does  tkaik  tiie  experiment  conclusive,  with  regard  to  the  exiit« 
enre  of  ozjgen  ■■  an  ingiedieiit  fwntial  to  the  conrtittttioii  of  em- 
mania. 

^Vrr  rrnaftftiral  Researches  on  thf  Nature  of  certain  Bodies,  being  an 
Appendix  to  the  Bakerian  Lecture  for  1808.  By  Humphry  Davy, 
Esq.  Sec,  R.S.  Prof.  Chem,  R.L    IPhiL  Trans.  1809.  p.  450.] 

Mr.  Dttvy,  having  in  the  experiments  described  in  the  late  Bakerian 
lectore,  found  that  a  quantity  of  nitrogen  disappeared  during  the  ac- 
tion of  j>ota«'^:nm  on  nnimonia,  and  that  it  could  not  be  made  to  re- 
sume ita  gaseous  y.tate  but  by  the  agency  of  oxyj^en  in  water,  ha» 
been  from  that  tune  much  occupied  in  determiiung,  witii  certainty, 
ail  the  circumstances  ui  Lhc  proce&d ;  and  though  he  caxmot  y*it  speak 
villi  paneinon  as  to  tiw  quantllies,  he  thmka  the  geneval  feeulti  de- 
cnbe  ^th  respect  to  a  deoompoeitioii  of  nitrogen  having  been  ef- 
leeted. 

When  potassium  is  heated  in  ff"*"**^""^^  gns,  it  becomes  an  olive- 
coloured  fusible  substauce,  losing  all  its  metallic  properties*  a  qiian* 

tity  of  hydrogen  is  evolved,  nnd  ammonia  disappcnr*. 

In  tl»e  Bfdierian  lecture  it  was  stated,  that  upon  heatint^  tlic  olive- 
coloured  substance  a  part  of  the  ammonia  is  recovered  ;  but  when  all 
moisture  is  carefully  excluded,  thiii  quantity  of  ammonia  does  not 
amount  to  one  ten^  part  of  the  quantity  ebeorbed :  and  even  this 
quantity  appears  to  be  owing  to  the  almost  unavoidable  presence  of 
moistuie  or  oxygen. 

In  the  presoit  experiments,  after  taking  all  possible  care  to  ex* 
dude  moisture,  since  the  glasi*  of  the  vesseb  might  possibly  yield 
oxygen  when  in  rontart  with  potassium,  a  small  tray  of  platiiia,  con- 
taining the  ]>otafei*iaiu  iiiteiidcd  lo  act  U]ion  tht  ainuionia,  was  intro- 
duced into  a  retort  containing  the  gas.  nwd  (itlcru  arfls  transferred  ex- 
I>editiou8ly  into  a  clean  iron  or  platina  tube  made  an  tight,  and  fur- 
nished with  a  stop-cock. 

In  one  experiment  it  was  ascertained  that  13^  cubic  inches  of  am- 
monia are  decomposed  by  nine  giains  of  potassaum,  and  evolve  8^  of 
hydragen* 

In  a  second  experiment,  instead  of  reserving  the  gas  for  exi>eri- 
mcntt  an  equal  quantity  of  p(>tn*»sium  was  used,  and  immediately 
transferred  into  nn  iron  lube.  1  lie  tube  being  then  tilled  with  hy- 
drogen, and  couiu  (  tt  d  with  a  mercunai  a])})arHtus.  wfis  heated  gra- 
dually. The  quantity  of  gas  collected  previou&ly  lu  lUt  acquiring  a 
red  heat,  amounted  to  9^  cubic  inches,  and  four  inches  more  were 
coUeeled  by  raising  the  heat  to  whiteness.  Of  the  former  portion, 
abimt  three  foutiis  of  ao  inch  were  ammonia ;  the  remainder  of  the 
gas  consisted  of  hydrogen  and  nitrogen,  in  the  proportion  of  8  to  3 ; 
ao  that  the  total  quantity  of  hydrogen  collected  in  this  analysis, 
amounted  to  IG^  inches,  and  the  nitrogen  to  three  cubic  inchc?. 
If  the  same  quantity  of  ammonia  had  been  decomposed  by  electricity, 
it  would  have  yielded  15  of  hydrogen,  and  (i  or  7  of  nitrogen ;  &o 
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that  in  the  present  experiment  there  "was  a  loss  of  between  three  and 
four  inches  of  nitrogen  to  be  sought  in  the  residuum  which  had  been 
heated  in  the  metallic  tTihc.  But  when  the  tube  was  opened,  nothings 
WHS  found  but  potash  that  had  hcvn  fiii^ed,  and  a  smnJl  ([uantity  of 
|K>taftiuum  ftublim^  into  its  upper  part ;  that  in  thu  place  ul  the 
nitrogen  nodung  wu  fMmd  Imt  oxygen  contuned  in  the  potaih* 
whici,  together  with  m  maSl  exoeaiiK  h}  diugen.  maj  amount  to  the 
weight  of  the  nitrogen  ImL 

In  other  ezperimenti  fire  grains  of  the  oliie-ooloared  aminoniacil 
pyrophorus.  fonned  hy  potassium,  yielded  by  mere  heat,  or  by  oxygen* 
threo  fourths  of  an  inch  of  nitroEren  ;  !>ut  by  water  they  evolved  one 
fifth  of  li ydrogen,  and  3^  of  ammonia,  which  by  estimate  contain 
of  nitrojren. 

If  the  uitrogtu  is  to  be  considered  as  converted  into  oxygen  and 
hydrogen,  it  mut  be  regarded  aa  conlainin|f  much  more  oxygen  than 
water;  and  if  we  do  not  adopt  tiiis  supposition,  Mr.  Davy  considcri 
the  only  alternatife  to  be,  that  water  is  the  ponderable  matter  which* 
under  different  modiications  of  dectro-chemical  eiieteiief,  oonett- 
tutes  oxygen,  hydrogen,  nitrogen,  and  the  nitrous  compounds ;  but 
with  res]>ert  to  conclusions  so  imyx>rtant,  and  little  to  be  expected 
by  any  iainlyticfil  chemist,  it  ajjjjcars  to  Mr.  I);ivy  liii^hiy  uophiioao- 
phical  to  decide  lu  the  present  state  of  our  knowledge. 

The  Croonian  Lecture.  By  Wiiham  Hyde  ^VolI;^^to^,  M.D.  Sec.  R^, 
Ucad  November  IG.  1809.    [PAi/.  Trans.  1810, />.  1.] 

Since  the  remarks,  which  the  author  has  connected  together  on 

the  present  occasion,  as  tendinc  each  of  them,  to  pn>mote  tlu-  de«ifjn 
of  Dr.  C'rooiie,  do  not  apjHJiu"  to  l)e!Lr  uny  flirt  ct  relation  to  eac  ii  otlier, 
he  divides  the  lecture  into  three  ilistinct  hcadb ;  the  fir??t  of  \v[uch 
contains  an  observadon,  and  some  experiments  on  tlie  duration  ut 
muscular  action.  In  the  second  hetraces  the  origin  of  sea-aidmess, 
fipom  a  mechanical  cause  deranging  the  cironlation  of  the  blood*  fa 
the  third  he  oAen  a  mechanical  explanation  of  the  advantagea  de- 
rived from  riding,  and  the  various  modes  of  carriage  exercise* 

With  regard  to  the  duration  of  muscular  action,  the  author  is  of 
ojiinion  that  vnrh  effort,  apparently  single,  consist?*  in  reality  of  a 
£rroat  numlKT  of  contructions,  rrjieutcd  at  (.xtrcmL'ly  ^liort  inlep»als. 
He  infer;?  the  exi  ti  lu  o  theac  iUtcniatc  niutiuns,  from  a  i»ouud  ob- 
served upon  inijL'i  tmg  Uiu  extremity  of  the  hnger  into  the  ear.  The 
found  resembles  that  of  carriages  at  some  distance  passing  rapidly 
over  a  pavement  llie  soond  is  not  perceived  when  the  force  applied 
to  stop  the  ear  is  not  muscular,  unless  the  actioii  of  some  distant 
muscle  be  communicated  tfaroogh  some  medtnm  capable  of  conveying 
its  vibrations. 

With  a  view  to  estimate  the  freqncncy  of  these  vibrations,  the 
author  contrived  to  imitate  th(  ni  l)y  nibbiug  a  stick,  regularly  notched, 
and  plaeint,'  it  in  mk  h  i  l  uijitiou,  that  the  trmior  was  eommumcated 
to  the  ear  along  witli  tiic  muscular  vibraliunif.    i  he  results  of  such 
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trials  WHS,  that  the  vilmtory  alteniaftioitt  recor  between  twenty  ami 
thirty  times  in  a  aecoml,  but  varying  in  number  in  propcnrtiim  to  the 
dej^ee  of  force  exerted  by  the  muscle. 

The  utmost  frequency  which  he  ha«i  observed,  he  estimated  at  33. 

nnd  the  lowest  15.  But  he  considers  the  visible  unsteadiness  nf  nn 
aged  ur  mtirm  person,  to  arise  from  a  less  frequeut  repetition  of  the 
same  motions. 

In  the  second  part  of  this  lecture,  wliich  treats  of  sca-sickne^s»  the 
nntfaor  deseribed  an  inegiilarity  that  he  obeerved  ui  hk  retpiiation, 
after  having  soiFered  eome  dayi  from  that  affection*  wluch  appeared 
to  be  an  involnntary  efibrt  of  the  constitution  to  relieve  itself,  by 

counteracting  the  effects  of  the  motion  of  the  ship. 

In  waking  from  a  disturbed  sleep,  he  remarked  that  each  effort  of 
insj)iratioiT  was  suspended  for  a  time,  and  was  then  taken  with  a  cer- 
tain Iceiini;  of  adaptation  to  some  unknown  motion  of  the  sen.  In 
reflecting  afterwards  upon  this  observation,  it  appeared  to  him  tluit 
the  act  of  inspiration  might  afford  relief  by  means  of  its  etiect  upon 
the  dieulation.  For  nnce,  when  the  akull  is  trepanned,  the  effect 
of  inspiration  in  withdrawing  blood  from  the  brain  is  manifested  by 
the  alternate  heaving  and  subsidence  of  the  brain,  in  alternate  motion 
with  the  opposite  states  of  the  chest,  the  act  of  inspiration  must  tend 
to  counteract  any  cause  propelling  blood  to  the  licad.  And  such  a 
cnuse  of  pressure  will  manifestly  occur  in  the  descent  of  a  ship  by 
the  subsidence  of  a  wave  on  which  it  rests.  When  h  person  is  stand- 
ing erect  upon  deck,  the  motions  of  the  column  of  blood  contained 
in  his  T^sds  may  be  compared  to  those  of  quicksilver  in  a  barome- 
ter. When  the  dedc  descends,  the  fluids  no  longer  press  with  their 
whole  weight  against  the  force  which  supported  tiiem.  The  mercury 
eomtinning  to  lie  pressed  with  the  whole  weight  of  the  atmosphere  b 
seen  to  rise  in  the  tube  containing  it,  and  so  also  the  blood  continu- 
intj;  to  be  pressed  with  the  same  elasticity  of  the  vessels,  which  be- 
fore supjiorted  its  whole  wuiirht,  in  now  driven  upwards  hv  the  excess 
of  force,  and  the  must  distressing  sensation  of  sickness  is  tiien  felt  in 
consequence  of  its  pressure  upon  the  brain.  But  if  an  effort  of  in- 
spiration be  exerted  at  the  same  instant,  it  cannot  but  lessen  this 
propensity,  and  have  some  effect  in  rdieving  the  conseqnences. 

An  opposite  effect  is  also  noticed  by  the  author  to  arise  from  mo* 
tion  in  an  opposite  direction.  For  when  a  penon  rises  very  suddenly 
from  aninpBned  position,  and  is  at  the  same  time,  by  previous  fiitigue, 
more  than  usually  sensible  of  the  consequences,  he  pcrreivcs  a  tem- 
porary' sensation  of  faintness  and  giddiness,  by  piulial  abstraction  of 
biood  from  the  vessels  of  the  brain ;  and  may  immediately  relieve 
tliese  symptoms  by  descending  again  suddenly  to  his  former  posture. 

Hie  explanation  contained  in  the  third  part  of  the  lecture,  of  the 
falutary  effects  of  external  or  passive  motion,  is  founded  upon  one 
necessary  consequence  which,  he  observes,  must  take  place  from 
mere  mechanical  agitation.  Since  the  direction  in  which  the  circu- 
lation of  the  blood  is  carried  forvrard  in  animal  bodies,  is  given  solely 
by  the  position  of  the  vahres  that  are  to  be  found  in  the  circulating 
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tjntem,  to  9ho  wSk  a  aanlar  direction  be  given  to  tlie  effects  of  ex- 
ternal motion.    Every  motion  tending:  to  propel  forward  the  blood. 

will  hcncf  nssist  the  powers  of  the  lienrt ;  but  such  as  have  a  con- 
trary-tind^ncy  wil!  be  rc«i«tf'd  by  tht  mturpHDsition  of  the  ralvcs.  and 
caiutot  occaisioii  jirojKtrtioniJ  ohstmctiuii  to  the  reirular  proETL--  I  'f 
the  blood;  the  heart  thua  a^i^^ted  m  the  work  ol  restoring  a  sy- 
item,  which  has  recently  strug^ed  with  •ome  violent  attack,  or  al» 
lowed,  at  it  were,  tonatfronalabGnrtowfaichitiiiiolooger  cqoal. 
when  {xmm  of  life  are  nearly  eil«naled  by  aooie  finf^^ 
order. 

It  is  conceived  that  all  the  other  animal  fdnctkma  mwt  participate 

in  the  rcliff  thus  afforded  ttv  ^o  important  an  orgun ;  and  it  i«  re- 
marked, tliat  even  the  powtr-  oi  tin-  rnind  it.'ielf.  thon^rh  mo'^t  remote 
from  our  conception  of  material  ageut^i,  are,  in  mnny  itersons.  thus 
immediately  atfected,  by  the  consequences  of  a  merely  mechanical 
operation. 

The  Bakcrian  Lecture  for  1809.  On  some  new  Electrochemical  Re- 
seitrekUt  oa  varuma  Obfects,  parttcularhf  the  meUdHc  Bo£eit,  frum 
the  AlkatHett  and  Bertht,  md  oa  tone  CcmAwatiomM  9f  Hyingeiu 
By  Humphry  Davy,  Esq.,  Sec.  R.S.  F.R.S.E.  M,RJji.  Head 
November  16, 1809.    [PhU.  TrmiM.  1810,  ji.  16.] 

Mr.  Davy  having  frum  the  commencemeut  of  his  electro-cUemicajl 
feeearchet,  commanicated  the  aevetal  atqie  of  his  progress  to  the 
Society,  takes  the  present  opportunity  of  rqpofting  the  remilti  of  his 
Aarther  inqairies  under  four  principal  haada*  F!i2,  on  die  nature  of 
the  metals  of  tlie  fixed  alkalies.  Second,  on  the  nature  ol  hydrogen 
and  composition  of  ammonia.  ITiirdly,  on  the  metals  of  the  earths: 
and,  Foiirthiy,  lie  m;ike}*  n  comparison  between  the  ftfltiphlny***** 
doctrme.  and  a  mudihed  plilounstic  liyjiothesis. 

When  Mr.  Davy  tir?t  communicated  to  u?  his discovt rici*  ot  ]-(  la- 
bium aud  sodium,  he  adopted,  w&  mo&t  probable,  the  autiphiugi^tic 
interpretation  of  the  phenomena,  and  eonsiderad  potannm  and  ao* 
dium  as  simple  metallic  bodies,  of  which  potaah  and  soda  are  the 
oxides.  The  same  experimenta  have  since  been  repeated  by  otiieii 
with  the  same  results,  but  the  explanations  given  by  different  che- 
mists have  been  various.  The  theory  which  has  appeared  most  de- 
serving the  author's  notice,  aud  is  more  particularly  controverted,  is 
that  otMt'Hsn*.  Gay-Lus^sac  and  Thcnard,  who  conceive  these  metals 
to  be  c(  impounds  of  their  respective  idkidit.-j  with  hydrocren  ;  althougli 
in  the  luterpretatiou  of  their  own  production  of  a  met^iilic  subi>tance 
from  boraeie  acid,  they  relapse  again  into  the  antiphlogistic  doetrincb 
and  Buppoee  themaelvea  to  have  efiected  adecompositiMi,  by  abatiio- 
tion  of  oxygen  from  it. 

Since  the  principal  experiment  on  which  Messrs.  Gay-Lossac  and 
Thenard  rely,  is  that  in  which  ammonia  is  acted  upon  by  potash,  Mr. 
Davy  details  a  great  number  of  modes  in  which  he  has  varied  the 
experimait  with  the  utmost  care  to  avoid  moisture,  which  appears  to 
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have  misled  the  French  cfaemiatB,  and  with  the  most  acrupoiotiA  at- 

teLtion  to  the  product?. 

When  the  t  x])unmentis  conducted  in  tubes  of  Iron,  there  is  always 
a  conversiou  of  a  portion  of  potti^ium  into  j>otash,  a  loss  of  uitrogen. 
and  a  production  of  hydrogen ;  but  when  platina  or  copper  tubes  arc 
employed,  lint  quantity  of  potuntnn  lemalne  the  lame,  there  is  no 
loee  of  nitrogen,  but  there  ie  n  Um  gieater  or  lees  of  h^rdrogen.  The 
czplenation  soggeited  for  this  difiieraice  is*  that  an  affinity  of  these 
inelals  for  potassimn  nay  prevent  its  attracting  oxygen  frnm  the 
ammonia. 

For  the  decomposition  of  ammonia,  eodium  seems  prcfemblc  to 
fMatassium,  on  account  of  tlie  [rrrater  fBWJility  of  employinic  it  I'rc^  from 
moisture;  as  the  latter  oxidHtts  more  rapidly  at  the  ?iirfaci%  while 
transferring  from  uiic  vc:^ci  to  auuther,  and  more  rapidly  attracts 
moisture  nhen  ooddated* 

Mr.  Bitter  tends  the  same  opinion*  that  hydrogen  is  a  eonstitnent 
part  of  potassium  and  sodium,  upon  a  singular  ciivumstanoe  that  lie 
has  oboenred  respecting;  tdhirium;  for  he  finds  that  this  is  the  only 
metal  by  which  potassium  cannot  be  procured,  when  it  is  used  as  the 
conductor  of  voltaic  electricity  ;  and  he  ascril>e«  the  difference  to  the 
al&nity  of  tellurium  for  hytlnsgen  being  stronger  than  that  of  potash. 

Fmm  many  expenmcnta  which  Mr.  Davy  has  matle  upon  tellurium, 
«ind  upon  its  alloys  with  potassium,  he  tliat  tellurium  unites 

with  hydrogen  as  a  solid  hydruret  of  tellurium ; — that  it  unites  with 
a  larger  propcnrtion  of  hydrogen  as  tdluretted  hydrogen,  (a  gas  very 
analogous  to  sulphuretted  hydrogen) ;  that  this  gas  combines  with 
potash,  forming  a  compound,  corresponding  to  hydro>solphuret  of 
potash,  and  communicating  to  water  a  deep  purple  or  cbufet  colour. 

After  having  thus  ascertained  the  properties  vf  ti-lhiriiim,  he  found 
that  when  potash  is  acted  upon  by  a  verv  ])owerfui  batter)',  by  means 
of  a  surface  of  tellurium  at  the  negative  pole,  an  alloy  of  tellunum 
and  potassium  is  formed,  wliicii  has  the  colour  of  nickel ;  when  this 
alloy  is  thrown  into  water,  the  hydrogen,  which  in  other  instances  is 
giwen  off  with  effervescence,  is  not,  in  this  case,  extricated,  hut  uni- 
ting with  the  teUurium,  forms  a  hydro-teUuret  of  potash,  which  com- 
municates its  poiple  colour  to  the  water. 

When  a  fuahle  aUoy  of  potassium  and  teUnrium  was  heated  in 
ammoniacal  ga«,  the  permanent  elastic  Huid  generated  was  nitrogen, 
not  hydroiren,  n.«  the  case  when  potujst'ium  is  employed  alcjne;  and 
tliis  is  coiiJiidered  by  Mr.  Davy  as  a  proof,  that  in  each  instance  the 
gas  is  derived  from  the  ammonia  and  not  from  tlie  metal,  as  the 
French  chemists  have  supposed. 

If  the  metals  of  potash  and  soda  contained  hydrogen,  then  water 
should  be  fonned  when  they  are  buined.  But  when  potassium  is 
burned  m  close  vessels  in  dry  oxygen  gas,  or  when  sodium  has  been 
burned  even  in  the  open  air,  they  do  not  yield  hydrogen  by  being 
heated  with  filings  of  iron  or  of  zinc,  and  they  give  no  Other  indica- 
tion of  the  presence  of  moisture. 

But  in  order  to  compare  potassium  with  its  corresponding  quantity 


t4  potMh  In  §uca  stmie,  as  is  aiioved  to  be  penectiT  dry.  acconuu^ 
to  the  latt*t  experiment*  of  tii^  mf>*t  c^l«?*>rat«i  cKemi^t*,  .Mr.  lKi\y 
ci>uverted  ei:rht  in^ns  of  potaa^;uia  ioto  cauxiatf  oi  potash,  by  bum- 
ing  it  in  muriatic  add  gas.  Now,  accordiog  to  the  expenmenti  of 
Bcitfaoltet,reccody  pqbfabgd,  eipbt  gnu—of  patMh  wobM  dm ke  just 
twdvegrmiiwof  muriafee  of  potaiih,  by  the  adAn  of  fenr  gniwof 
acid.  But  the  eight  giaim  of  jwraMiam  rt  ceiretl  an  locreaoe  of  six 
grains  and  a  half,  making  foaztMB  giwaa  a^  a  half  of  dry  muriate  of 
[Kjta--h.  of  which  4-r'Tth-'*  mu«t  be  add.  according  to  BertiioIIet'!*  esti- 
mation. ;ind  c'li:^-  .  ;'  r.!!v  there  nrc:  1  "^th?  of  oxrcren  ^^4^^^  to  thc 
potassium  in>ttad  i>t  hycip        be in^r  extricated  from  it. 

The  enticavrjur^  of  the  author  were  next  directed  to  obtaining 
more  direct  evideiice  of  the  oompo&iUoa  or  deoompoftition  of  mtro- 
gen  than  he  had  hitherto  done;  and  tfaoi^  bia  ranlta  have  been 
mostly  negative*  he  details  a  number  of  laboriooi  and  mtnnte  expe- 
rimental which  he  cooceives  may  be  of  importanoe  in  arttling  Yarioos 
questions  of  dootrioe  that  have  been  agite^tcd. 

Since  nitrogen  hns  been  supposed  to  be  produced  during  the  de- 
compofition  of  water  by  electricit)*,  Mr.  Davy  has  repeated  that  ex- 
p<rriment  by  means  of  the  [Kjwerful  battery  of  the  Royal  In:»titution. 
kejit  in  continual  action  for  nearlv  two  months,  the  ]'rociuct  of  pis 
being  exploded  about  340  timeb  uurmg  the  cxperimeul ;  but  the  to- 
tal qnanititjr  of  pcnnanoit  gas  which  icmainad.  vaa  not  quite  one 
quaitar  of  a  cubic  inch,  and  thia  naidnnm  was  hydiogcn*  which 
may  oasiljr  berefeirad  to  a  ilighl  oxidation  of  the  wirea  of  oommnnU 

Other  attempts  were  also  made  to  form  nitrogen  or  nitric  add 
from  pure  water,  but  all  were  un«iuccessful.  Wires  of  platina  were 
fused  by  voltaic  electricity  in  oxygen  gas,  saturated  with  moisture ; 
w  ith  tlie  hope,  that  at  j^o  hit^h  a  temperature  the  water  might  combine 
witii  more  uxygeu;  bul  tiua  did  nut  occur. 

ITic  vapour  of  water  was  passed  over  red-hot  manganese,  but  no 
acid  could  thus  be  obtained,  except  by  employing  an  unglaxed 
porcelain  tube*  which  was  permeable  to  atmoq>heric  air. 

Since  (he  formation  of  ^Fmr**?"!^  from  pyrophoii  in  varioua  sub- 
stances, appeared  to  indicate  a  formation  of  nitrogen,  many  such  cases- 
were  cxamine<l ;  but  it  was  found  that  the  production  of  ammonia 
alwHVH  drjM  iidled  upon  the  previous  abaorption  of  uitn^en  by  the 
charcoal  prtatut  in  such  pyrophori. 

With  a  view  to  decompose  nitrogen,  potassium  waa  intemeiy 
heated  in  that  gus  by  voltaic  electridty,  but  without  success.  Pboa- 
phuiet  of  lime  was  nest  substituted  mr  potaaatum.  but  the  nitrogen 
waa  not  decomposed.  Nitrogen  was  next  mixed  with  oiq^uiiatie 
acid,  and  paaaed  thnmgfa  a  nd-hot  tube»  without  effiwting  any  do* 
composition. 

Notwithstanding  such  a  want  of  conformation  by  any  new  pro- 
ceues,  the  oripual  ground??  for  supposing  oxypen  ])resent  in  ammo- 
nia rcinuin.  The  amalgam  produced  from  ammL>tua.  v.  liich  yields 
ammoiua  again  by  apparent  oxidation,  wight  kad  tu  the  uiiercnce 
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that  both  hydrop^n  and  nitrogen  are  oxides  ;  hut  from  the  action  of 
pota.^?ium  on  aaimonia,  it  would  TBXhsi  appear  that  nitrogeii  alone 
is  Hi  that  iubtiiiice  decomposed. 

But  there  is  great  dithculty  in  rcasuaing  upon  the  precise  nature 
of  thia  amalgam,  on  account  of  the  presence  of  water,  which  it  is  at 
leut  estremdf  difficult  to  avoid,  aa  the  amalgam  caDDOt  b«  fonncd 
-  in  diy  amtnimiaol  gps,  nor  hj  means  of  any  dry  compound  of  am* 
monia  yet  tried. 

The  driest  amalgam  is  that  formed  by  an  alloy  in  which  potMaium 

is  also  present.  In  endeavouring  to  distil  ammoninm  from  this  com- 
pound, there  is  edways  a  partial  reg^eneratioTi  of  ammonia  mixed  with 
about  one  third  hydrogen;  and  il  the  proportion  of  oxygen  contained 
in  aoimoma  be  inferred  from  this  |)roduct,  it  would  appear  to  be  forty- 
eight  per  cent., — a  result  which  agrees  with  the  quantity  which  might 
be  picaumed  to  emat  in  ammonia,  from  the  proportion  in  whicb  it 
unitea  with  aeida.  Bat  if  the  proportion  of  hydrogen  to  ammonia 
thoa  evolved  be  teas  than  that  of  one  to  two,  the  icaultB  will  not  ac> 
cord ;  and  then,  says  Mr.  Davy,  it  may  reasonably  be  auppoaed  that 
hydrogen  and  nitrosren  are  both  oxides,  either  of  the  same  metal  or 
of  different  inLt;illic  b:ise^.  But  it,  instead  of  endeavouring  to  accom- 
modate our  y;erierai  antiph]<)L:;istic  notions  to  tlie  peculiar  facts  re- 
specting amuiuiiia,  we  endeavour  to  frame  a  phlogistic  hypothesis  to 
account  for  them,  we  must  then  suppose  nitrogen  to  be  a  simple 
basis,  which  becomes  alkaline  with  one  dose  of  hydrogen ;  and  me- 
tallic, by  uniting  with  aome  greater  proportion  of  the  same  element. 

The  author  next  details  a  variety  ol  experimentSt  made  on  several 
of  the  earths,  for  the  purpose  of  decomposing  them.  The  metals  of 
silica,  alumina,  and  glucine,  were  obtained  in  alloy  with  iron ;  hut  it 
appeared  that  these  metals  could  not  be  made  either  in  direct  com- 
bination with  mercury,  or  as  a  triple  alloy  with  mercury  and  ])ntas- 
sium.  By  passing  potassium,  however,  through  the  alkaline  earths, 
lime  and  magnesia,  and  afterwards  introducing  mercury,  solid  triple 
amalgams  were  obtained.  The  triple  amalgam  from  magnffsia  was 
eaaily  deprived  of  ita  potaaaium  by  meana  of  water ;  and  it  then  ap- 
peared aa  a  solid  white  metaUie  mass,  which  by  long  exposure  to  air 
was  eoveied  with  a  cmst  of  magneaia.  This  section  oondodes  with 
sperulations  on  the  probable  quantity  of  oxygen  rontained  in  the 
earths,  founded  on  Mr.  Dalton's  law  of  chemical  union  by  simple 
particles,  which  ayipears  to  Mr.  Davy  more  near  the  truth  than  that 
modihcation  of  it  lately  observed  by  M.  Gay-Lussac. 

The  concluding  section  of  the  lecture  contains  some  theoretic  con- 
iidentMHis  on  the  natare  of  hydrogen  in  particnlar,  and  on  the  whole 
daas  of  sunple  substances  in  gen^at 

Tim  ftct  ol  hydrogen  uniting  with  tellurium  and  with  sulphur  into 
compounds  appsienSy  acid,  it  is  observed,  militate  strongly  sgainst 
it«?  beinj^  pimple  ;  and  Mr.  Dnw  inclines  to  consider  it  an  oxide,  of 
which  the  base  exipt?  in  the  am<d^'-am  of  ammonium.  Ammonia  will 
then  be  tbt  dt^utoxide  of  the  same  base,  and  mtrogen  the  tritoxide. 

The  dsM  of  pure  inflammahiea  will  on  this  antiphlogistic  hypo* 
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thesis  be  all  metaOie ;  some  of  them  being  is  yet  IcnofWii  only  in 
oombination,  as  tliosc  of  sulphur,  of  phosphorus,  and  some  others. 

But  a  phloiri^tic  hypothesis  might  also  be  framed,  so  as  to  account 
for  all  the  phenomena  with  equal  facility ;  the  principal  argument  in 
favour  of  it  being  derived  from  the  easy  reduction  of  metaJs  in  pre- 
sence of  hydrogen.  I'iie  ultimate  predominance  of  one  or  the  uther 
hTpothens  muat,  in  the  antlior^s  ettimation,  depend  upon  Hie  natore 
of  ammonint  of  ivhich  liie  suppowd  elementi  do  not  pment  pheoo- 
mcna  inalogons  to  dioee  of  other  simple  bodies.  Salphnr,  Ibr  in- 
etanee*  whether  comUned  with  hydrogen  or  with  oxygen,  has  acid 
properties ;  but  nitrogen  combined  with  one  of  those  bodies  is  an  al- 
knii,  and  with  the  other  an  ncid  ;  so  that  in  nitrite  of  •mimmia^  nl. 
trotrtn  TH  neutralized  by  nitrui^cn. 

Mr.  Davy  tinally  adduces  souie  new  facts  which  accord  with  Mr. 
Duiton's  hypotliesis  respecting  tlie  apparent  union  of  ulliuiate  utuuia 
In  a  given  lotion  by  weight  ;  and  he  also  nentions  some  new  instances 
In  conformity  to  iIm  obeisrvation  of  M.  Gay-LmMac,  that  the  difieraife 
oompoonds  of  gaaeone  bodies  ere  related  m  simple  arithmetical  pro- 
portionB  bif  stMisre* 

The  Can  of  a  Man,  mho  died  in  conseqvmce  of  the  Bite  of  a  Rattle- 
snake; with  an  Account  of  the  Effects  produced  by  the  Poison.  By 
Evor  ird  Home,  Esq.  Head  December  21,  1809.  IFkU. 

Trans,  mO,p.  75.] 

Thomas  Soper»  26  years  of  i^,  was  bitten  by  a  latHesnake  on 

the  1 7th  of  October.  The  snake  had  refused  to  bite  a  ruler  with  whic^ 
it  had  been  teased,  but  as  soon  as  the  man  introduced  his  hand  into 
the  cage  f(ir  the  ]>urpose  of  takinj^  out  thp  nilcr  which  had  dropj)cd  in 
by  accident,  the  snake  seized  his  hand,  and  made  tAvn  !}ites  in  st:c- 
cession.  one  on  the  thumh,  and  another  on  the  fore-finger.  The  tLn»t 
person  who  saw  hiin  immediately  after  tlic  bite  supposed  him  to  l)e 
intoxicated,  and  treated  him  accordingly ;  but  though  it  is  kno^vn 
that  he  had  been  drinking,  Mr.  Home  is  ineUned  to  ascribe  die  inoo* 
herence  of  his  language  and  behanoor  to  the  effect  of  the  poison. 

In  the  course  of  half  an  homr  a  swelling  had  taken  place  on  his 
hand,  and  half  way  np  the  fore-arm,  widi  a  great  deal  of  pain.  In  an 
hour  rind  half  it  reached  the  elbow;  in  two  hour?  it  extended  half 
■way  u])  toward  the  shoulder,  witfi  much  \r.uu  in  the  axilla.  The 
manV  answers  were  incoherent,  his  skin  cold,  his  pulse  iOO  in  a  mi- 
nute, and  iie  cuiupiained  of  sickness  at  the  stomach. 

In  the  course  of  eight  or  nine  hours  the  pain  became  extremely 
▼iolentr  the  swelling  very  tense,  so  that  the  arteries  could  not  be  per- 
ceived with  aocoraoy,  and  no  pulse  could  be  felt  in  any  part  of  it 
He  was  seized  with  fits  of  fUntness  every  qnarter  of  an  hour. 

The  following  morning  his  pulse  was  extremely  feeble,  and  132  in 
a  minute.  Thv  swellinj^  had  not  extended  beyond  the  shoulder  to 
the  iwL-k.  Itut  tiiere  was  a  fullness  ot  that  side  down  to  the  loin«,  with 
a  mottled  ap|>canuice  from  extrarasation  of  blood,   llie  arm  ctMiti« 
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nued  cold,  and  ))ainful  when  preMed,  with  several  micatioiis  near 

the  elbow.  /I'he  skiu  of  the  whole  arm  liad  a  livid  appearance,  simi- 
lar to  what  is  met  with  in  the  dead  body  after  putre£M;taon  haa  begun 

to  take  place. 

On  the  third  day  iii  the  moniijig  his  pui.'?e  was  scarcely  percepti- 
ble ;  his  extremities  were  cold ;  and  the  vesications  were  larger :  but 
the  swdling  of  the  am  was  diminished,  and  he  had  acnaation  in  it 
down  to  the  fingen.  On  the  fonrth,  fifth,  nzth,  seventh,  dghtii.  and 
ninth  days  the  swdling  oontinQed  subeicQng,  but  more  paiwl ;  and 
his  pulse  rising  in  strength,  and  diminishing  in  frequency.  But  on 
the  tenth,  his  pulse  had  increased,  and  the  arm  was  again  swelled 
and  inflamed.  On  the  twelfth  a  lai^  slough  began  to  separate  from 
the  iiii-idc  of  the  arm,  below  the  axiHa ;  and  on  the  fullowin^  day  a 
large  abscess  had  formed  ou  the  uuLsitit  of  the  elbow,  and  dii^charged 
a  quantity  of  reddish  matter,  with  slough  of  cellular  membrane 
floating  in  it. 

On  the  sixteenth,  it  appeared  that  mortification  had  taken  place  on 
the  skin  near  the  axilla;  and  on  the  eighteenth  he  died. 

The  body  was  examined  after  death ,  and  the  appearances  on  dis- 
section are  described  by  Mr.  Home.  The  most  remarkable  circum- 
stance obser\'ed,  was  the  entire  separation  of  the  skin  from  the 
muM^les  of  the  arm,  with  tiie  exception  of  two  or  three,  to  M'hich 
it  still  adhered  iui pe  rfectly  by  a  dark-coloured  cellular  membrane. 
The  fluid  m  the  pericardium,  and  blood  in  the  aorta,  had  an  un- 
usual frothy  fi^pearance. 

In  addiljon  to  the  foregoing  case,  Mr.  Home  adda  an  aeconnt 
which  had  been  sent  from  India  to  the  late  Dr.  Rosael,  of  a  Sepoy, 
60  jem  of  age,  who  had  been  bitten  .by  a  Cobra  di  (^pello,  on  the 
back  part  of  the  hand,  in  whom  the  symptoms  were  extremely  similar 
to  those  which  occurred  in  the  case  above  described ;  pain,  faintness, 
sicknej^jj,  with  a  quick  and  feeble  pulse,  swelling,  discolouration,  vesi- 
cation, absco.«3,  a  copious  dark  and  fa-tid  discliarg-e,  continuinL'"  for 
aUjut  ;i  wrt  k  ;  after  wliich  the  man  gxacluaily  recovered,  excepting 
that  uuu  hiiger  remained  pcruiaucntly  extended. 

&fr.  Home  also  gives  an  account  of  two  experiments  which  he 
made  In  the  West  Indies,  on  a  oonpte  of  rats ;  the  first  of  which, 
after  being  bitten  by  a  venomous  snake,  died  in  one  minute  after  the 
bite»;  and  it  is  remariced,  that  the  cellular  membrane  under  the  skin 
of  the  side  bitten,  was  enturely  destroyed. 

The  second  rat,  which  was  bitten  one  quarter  of  an  hour  nfter- 
wards  by  the  same  snEdve,  was  not  so  soon  affected  by  the  bite ;  and 
bit  the  snake  so  violently  in  tlie  lu  ek.  ai»  to  kill  it  in  ten  minutes. 
The  rat  iUelf  continued  lively  for  nearly  six  houn^,  and  then  died. 
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of  SodK)t  writk&viemto  egpkm  their  FUnen for i^erent e€9wmmiad 
Purpo§e9.  By  Wnilam  Heniy,  M.D.  F.R.S,^  Vux-Pret.  «/  tke 
IMerary  and  Philosopkieal  Society ,  and  Physician  to  the  Infirmary ,  at 
MoMckester,  Read  Jannaiy  25.  1810.  IPkU.  Draiu.  1810, />.  89.] 

An  opinion  having  for  tome  tuae  pravaikd,  both  m  tins  and  in 
other  conntriei,  tothe  prejndieeoCMtiihialt  aaapicaenrerof  ant* 

mal  food,  and  large  suma  of  money  being  annually  paid  to  foreign 
nations,  in  cx>nformiQf  to  this  opinion,  for  the  supply  d  an  aitide 

which  Great  Britain  possesses  beyond  almost  any  oUier  country  in 
Europe,  Dr.  Henry  ha?  been  induced  to  undertake  the  present  in- 
quiry, for  the  pur{)ose  of  ascertain  in  l:;  whether  tiie  preference  of  foreign 
salt  be  fouiidt  d  on  viccurate  ex}Kriments,  or  merely  a  miitter  of  pre- 
judice; and  iii  the  former  case,  whetiier  any  chemical  di^ereiice 
oonld  be  dtioovmd  that  iroiild  e^ilain  that  siqierioiitj. 

The  sohjeet  It  divided  into  llaee  paiti :  in  the  fiiat  of  whidi  aie 
oontained,  general  obtervationa  on  the  difieient  kinds  of  salt  mann- 
&ctiired»  ^  the  modes  of  pieparing  them.  The  second  division 
contains  the  general  statement  ctf  the  results  of  the  experiments,  and 
conclusions  deducible  from  them.  But  since  a  long  detail  of  analy- 
tical processes  must  be  umnteresting  to  very  many  i)eraons,  to  whom 
the  results  will  be  acceptable,  the  description  of  the  method  em- 
ployed by  Dr.  Henry,  in  his  analysis,  is  reserved  fur  the  last  section, 
in  which  (as  the  author  obsems)  are  not  to  be  expected  any  novel* 
lies  in  science*  but  merely  a  caieful  selection  and  employmoit  of 
known  pfooesses. 

Hie  principal  sources  of  the  salt  manu&ctored  in  this  country  ale : 
the  rock  salt  of  Cheshire ;  the  brine  springs,  which  are  also  mostly 
in  the  same  district :  nnd  sea  water,  which  cannot  be  evaporated  ar- 
tificially with  profit,  exceptinj^  where  fuel  is  cheap. 

Concerning  the  preparation  of  salt  in  Cheshire,  Dr.  Henry  extracts 
a  hnef  statement  from  an  excellent  history  given  by  Mr.  Henry  Hol- 
land, in  the  agricultural  report  of  the  county  of  Chester;  and  he  no- 
tices four  varieties. 

First.  That  which  is  called  iloiwd  or  hm^  salt.  Second.  Galled 
rommon  sslt,  lliifd.  Laige-grained  flaky  salt.  Fourth.  Fishery  salt;— 
the  difference  among  these  depending  principally  on  the  dogree  of 
heat  used  for  evaporation  of  the  brine. 

TThe  stoved  salt  is  prepared  bv  rapid  e\;ijioration  at  a  l^oilin^  heat 
of  226^  Fahrenheit,  and  it  obtams  it»  name  tiom  being  subsequently 
dried  in  stoves  after  bein^  well  drained. 

For  making  common  salt,  the  brine  is  evaporated  at  a  temperature 
between  160^  and  170^;  and  aa  the  sslt  is  consequently  formed  in 
somewhat  larger  grains*  it  is  meidy  dninedt  and  doeanot  req[Qtre  to 
be  dried  in  stoves  as  the  former.  The  name  of  tiie  third,  or  large- 
jpndned  flaky  salt,  implies  a  slower  process  of  ciystaUiiation*  and  it 
IS  conducted  at  a  temperature  of  130  or  140  degrees. 

The  last,  or  fishery  salt,  which  is  the  largest,  is  prepared  at  a  heat 
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of  100  or  110  degrees.  This  process  is  so  slow  as  to  lai>t  seven  or 
ei^ht  days,  instead  of  eight  or  ten  hours,  which  is  the  ahorte&t  time 
employed  in  the  hrst  mcxie  of  evaporatiDg  the  same  quantity  of  brine, 
aiidaoeovdinglyliM  iiltfiiiiiiiiakfgecaliM  to  the 

mmiite  of  todft* 

Of  thete  vuietiei,  tlie  iloved  salt  it  that  wlucli  w  uraally  cm- 
ployed  for  domcitic  pmpoMS.  The  comnm  salt  is  consumed  prin- 
cipally in  the  salting  of  provimons  that  are  not  intended  for  aea- 
▼oyages.  But  for  thia  last  purpose*  the  large*gnaiied  or  fiahoy  salt 
is  peculiarly  fitted. 

With  respect  to  the  preparalioii  ui  sLilt  from  sea- water,  tlie  author 
tekes  notice  of  the  process  employed  on  the  coasts  o(  ^Scotland,  both 
eaat  and  west,  where,  from  the  cheapness  of  fuel,  artificial  heat  alone 
ii  med;  and  of  Hm  MlUwks  at  Lymington  in  Hampshire,  where 
adfaatage  ia  taken  of  a  milder  cJimate  rar  rcmonng  five  tixtiis  of 
the  water  by  qioiitaiieoiia  erapoiation,  prerioiia  to  its  into 
the  boil^. 

Since  the  evapomtion  in  each  of  the?e  works  is  conducted  rapidly 
during  the  formation  of  the  salt,  it  generally  resembles  the  stoved 
salt  of  Cheshire ;  but  in  consequence  of  the  heat  bemg  slackened 
during  Sundays,  a  lai^r  kind  is  then  formed,  and  it  is  termed 
^Sunday  salt.  At  Lymington,  there  are  also  formed,  by  drippings 
from  tbe  aall  daring  itsdninage,  large  atalactical  mamn,  tennad 
■alt-cata,  weighing  sixty  or  eighty  poonda  eadi ;  but  tfaeaedonot  ez^ 
ceed  T^v^  part  of  the  aalt  prepared  at  Lymington. 

Of  the  several  salts  above  described,  the  lai^-grained  fishery  salt 
is  that  which  most  resembles  the  foreign  bay-salt  in  appearance; 
and  in  fact  (says  the  author,)  a  large  proportion  of  what  i«  ?=okI  in 
Lond<m  as  bay-salt,  and  esteemed  aa  of  foreign  manufacture,  is  this 
Chesiiire  salt. 

Dr.  Henry  next  gives  a  table  of  the  results  of  his  chemical  expe- 
rimenta  on  d«fcn  wietiea  of  aall$  and  in  tbia  it  appeare*  that  the 
Lyminyttm  Ml  ia  that  whidi  oontaina  the  amalleat  i^ttantaty  of  impa- 
rity, and  the  Lyming^  or  Sootcb  common  salt  the  largeat  quantity; 
the  first  to  only  18  paita  in  1000,  and  that  of  the  laat 

to  64. 

But  it  appears  that  all  the  kinds  of  Cheshire  F»alt  are  nearly  equal 
to  the  Lymington  cat  in  purity,  and  perha])s  su]}erior  in  respect  to 
the  quality  of  the  extraneous  matter.  M  hich  varies  in  different  kinds 
from  13|  to  17^  in  the  tiiuusaud.  The  foreign  bay-salts,  on  the 
contrary,  have  as  much  aa  from  36  to  40  parti  of  impurity.  Of  tfaeae 
abont  10  parti  are  inaoliible,andconMitduet1y  of  argiUaoeooa  eaitlit 
eoloued  by  oonde  of  iron*  The  native  rock  salt  oif  Cheshire  also 
contains  as  much  ox  more  of  insoluble  impurity,  which  ia  chiefly  a 
mariy  earth,  with  acmie  sulj^iate  of  lime.  The  earthy  muriates  of 
lime  and  magnesia  abound  moit  in  aalt  which  is  prepared  by  rapid 
evaporation  of  sea  water. 

Since  common  salt  contains  extremely  little  water  of  crystaUiza- 


tioD,  it  in  pretty  evident  that  the  eartliy  muriates  discovered  in  the 
analysis  of  Ma  aalt  are  derived  from  tlie  portion  of  the  mother  water 
whidi  adheres  to  tiwMk  after  being  dramed;  andacooidingly»tliose 
salts  pr^ared  from  aes  water  tiiat  are  sonaUest  gruned.  and  oonse* 
quenlly  £ave  the  largest  proportion  of  interstice,  are  debased  by  the 
largest  proportional  quantity  of  this  species  of  impurity.  But  of  this 
impurity  the  Cheshire  salts  are  nearly  free,  as  they  do  not  contaiii 
one  j)art  in  1000  of  earthy  muriates  :  and  indeed  it  is  scarcely  possi- 
ble that  any  portion  of  Cheshire  prepared  salt  can  contain  more, 
since  the  rock  itself  does  not  contain  more  than  6  in  1000  ;  while 
on  the  contrary,  in  sea  water,  the  earthy  muriates  amount  to  no  leas 
than  aVvVtfas  of  the  entire  quantity  of  salt  oantaiDed.  Dr.  Hcmy 
pays  paftieolsr  atteatbn  to  these  muriates,  because  the  pn^onity  of 
common  salt  to  deliquesce  1^  attracting  moisture  from  the  atmcsphere^ 
depends  in  great  measure  (though  not  entirely)  on  the  presence  of 
these  deliquescent  compounds. 

Since  in  the  miaiysis  of  salts  nominally  the  same,  ^cat  difference 
often  occurred  even  in  cxMnination  by  the  same  process.  Dr.  Henry 
endeavoured  to  trace  the  origin  of  this  disagreement  of  his  results. 
And,  as  he  conceived  it  might  arise  from  the  different  degrees  of  pu- 
rity of  the  liquor  in  different  stages  of  its  erapoiBtion,  he  procured 
three  samples  of  common  aalt,  m  which  one  was  taken  from  tibe 
boiler  two  hours  after  the  first  application  of  heat;  the  second  at  the 
end  of  four  hours ;  and  the  third  at  the  end  of  six  hours :  and  he  found 

The  first  to  contain  16  parts  of  sulphate  of  lime  in  1000; 

The  second  to  contain  11;  Bad, 

The  third  only  3j. 

But  on  the  contrsjy,  when  the  impurities  are  of  a  different  species, 
and  are  highly  soluble,  these  will  be  found  to  abound  most  in  the 
salt  last  drawn,  on  account  of  the  large  propovtiott  they  then  bear  to 
the  aggregate  contents  of  the  mother  liquor. 

The  author  also  ascertained  the  quantities  of  water  eontiincd  in 
the  several  varieties  of  salt;  hot  this  he  found  to  be  very  small,  and 
not  constant  in  any  one,  appearing  rather  as  an  accidental  than  a 
necessary  ingredient  in  any  of  them. 

8ince  the  dilicreaces  of  chemical  composition  discoverable  by  ex- 
periment are  not  sufficient  to  account  for  tiiose  properties  which  are 
imputed  to  the  several  varieties  of  muriate  of  boda,  the  author  is  of 
opinion  they  must  depend  upon  some  mechanical  property ;  and  the 
most  obvious  are  the  magnitude  of  the  dystBls*  and  their  degree  of 
compactness  or  hardness,  which  must  each  retaipd  the  prooeas  of  so- 
lution ;  since  a  given  weight  of  the  salt  will  expose  less  sni&ee  for 
solution,  even  from  mere  mac^itude  of  its  particles;  and  hence  will 
remain  more  permanently  between  the  different  layers  of  provisions, 
and  furnish  a  constant  supply  of  saturated  brine  during  the  gradual 
exudation  of  the  fluids  orif^inally  contained. 

For  the  purpose  of  estimating  the  compactness  of  several  different 
varieties  of  lalt.  Dr.  Henry  took  some  pains  to  measure  their  specifio 
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gravities,  by  putting  equal  weights  successiyely  into  the  same  vessel, 
nnd  R^in  weighing  it  after  filling  the  interstioea  with  a  satiurated  so- 
lution oi  salt. 

The  specific  gravity  of  rock  5?n!t  wn?  found,  thus,  tO  be*«  ?!25 

That  of  the  same  broke  n  into  small  fragments   2112 

Tliat  of  stoved  salt  was  also   2112 

Common  salt   ,   2084 

Fishery  salt   1909 

8t.  Ubes,  as  a  specimen  of  bay-salt   19S2 

The  ditrerence  between  the  large-grained  hshery  salt  and  the  bay- 
salt  of  foreign  manufacture  is  so  inconsiderable,  that  although  the 
superiority  (2  the  former  in  chemical  purity  may  not  be  considered 
•a  of  any  advantage  for  economical  pur{K^ci»,  yet  in  its  mechamcal 
qnalitiea  it  cannot  be  said  to  be  infeiiof  in  a  degree  that  can  be  pre- 
judicial. 

The  methods  of  analysis  em])loyed  by  the  author  in  this  inquiry 
are  next  described.  'V\ic  salt  to  be  examined  was  fir«t  dried  at  a 
given  temperature  of  IbU"^.  'llie  earth \  muriates  were  then  sepa- 
rated by  alcohol,  and  their  auCTCL^uLt;  wni^at  ascertained  after  evapo- 
ration of  the  alcohol.  An  aliquot  part  was  next  dissolved,  aiiti  ihe 
lime  precipitated  first  by  carbonate  of  ammonia,  after  which  the  mag- 
nesia was  separated  by  phosphate  fd  soda,  as  a  triple  ammonia<Sl 
pho(yliate  of  laagnesia.  A  previous  trial  having  shown  that  100 
grains  of  dry  muriate  of  magnesia  would  give  151  of  the  triple 
phosphate,  the  quantity  of  muriate  of  magnesia  w^us  inferred  from 
this  latter  precipitate,  and  the  ditfercncc  between  that  and  the  ag- 
grcgjite  weight  of  tlie  tw  o  muriates  was  considered  as  muriate  of 
lime.  Sometimes  tlie  ebtimation  was  formed  in  a  different  way,  by 
superuxalute  of  potash,  which  was  found  to  occii>iun  u  ]»iccij)itate  of 
1  l(i  grains  from  iUO  dry  muriate  of  lime  ;  and  thence,  as  before,  the 
weights  of  each  might  be  inferred. 

For  estimating  the  earthy  sulphates,  the  quantity  of  original  salt 
that  remained  after  affusion  of  alcohol  was  dissolved  by  long  boiling 
in  water;  the  earths  were  precipitated  as  carbonates  by  carlnjuate  of 
soda.  'Hie  sulphuric  acid  was  separated  by  muriate  of  bar\  te^,  and 
tlience  estimated.  The  earths  were  then  re-dissolved  iu  sulphuric 
acitl.  dried,  and  their  weight  ascertained.  Of  these  sulphatei*,  the 
mure  soluble  part  was  dissolved  in  a  small  quantity  of  warm  water, 
and  tlie  magnesia  precipitated,  as  in  the  former  case,  as  a  triple 
phosphate  of  magnrsia. 

It  was  found  that  100  grains  of  this  precipitate  indicate  1 1 1  of 
crystallized  sulphate  of  niag"*^«i» ;  and  hence  the  respective  quan* 
titiea  of  the  two  sulphates  was  known :  but  since  it  was  |NMsible 
that  some  proportion  of  alkaline  sulphate;*  mijrlit  be  abo  prc!«cnt, 
M»rnc  collateral  experiments  were  neccs^sary  for  the  purpose  t)f  a-*eer- 
laiiiiiiL;  whether  the  bulphurie  aeid  obtained  abo\e  by  nmriate  of  ba- 
r\  u  eturesjiunded  witii  that  wliich  would  l»e  contauied  hi  liw  mviv 
ijUiUiUlicd  oi  bulphate  uf  m«4;ue&ia  and  sulphate  of  lime  iliMrovcrcd 
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to  be  ])re«ent.  'lire  quantity  of  anlphatc  of  -ai  ytes  produced  from 
100  rn-Jiin?  of  !;uiphdte  of  lime  was  arcorumtrly  ascertained,  and 
fuurui  to  be  175*9;  and  100  crains  of  cr\*stal]ized  sulphate  of  mag- 
nesia were  fotmd  to  give  112  of  sulphate  of  barytes.  And  since  the 
aggregate  quantity  of  sulphuric  acid  obtmned  Irani  any  quantity  ot 
•alt  CTaminnd  was  found  to  agree  witii  the  above  pcopottiooap  it 
was  inferred  that  no  alkaline  sulphate  was  present  in  any  of  the 
wietiea  of  muriate  of  soda,  whether  of  Englieh  or  foragn  iiiaimfaB- 
ture. 

In  addition  to  the  author*?  arrount  of  the  methods  pursued  in  his 
analyses,  he  also  mentions  varutu-  ohiects  of  inquin'  rp^fctino'  the 
preparation  of  fult.  wliich  may  be  interesting  to  chemical  readers  : — 
t«uch  Hs,  the  ^])eci&c  gravity  of  the  original  brine  of  Cheshire,  and  its 
original  eontenti;  the  qieeilie  gravity  of  mother  liquors,  and  dieir 
ultimate  contents;  the  clearings  of  brine»  wbidi  aie  labed  out  ue 
soon  as  the  salt  begins  to  granulate ;  the  ]HUi-aca]e,  thai  fonns  as  a 
hard  crust,  attached  to  the  pan  in  which  the  brine  is  evaposated; 
and  the  varieties  in  this  scale,  under  different  circumstances. 

'Ilic  difference  between  sea-water  and  tlic  brine  from  salt-springs 
is  also  stated,  and  the  extreme  diffr  rc  ih  c  nUo  ot  the  residua  obtained 
from  the  rc>|)ectivc  mt)ther  liquors,  es'j)ecially  in  resj)ect  to  muriate 
of  magnesia ;  since  the  mother  liquors  of  C  heshire  contain  only  35 
parts  in  1000,  while  that  of  the  other  amounts  to  874 ;  the  mere 
refuse  of  the  Cheshire  processes  being  nearly  equal  in  purity  to  aoiiie 
kinds  of  salt  prepared  from  sea-water. 

OfMcryrtitm  of  on  estraordinmy  Human  Ftthut,   In  a  Letter  frem 

Mr.  Benjamin  Gibson,  Surgeon,  fo  ]I.  Leigh Hiomas,  £$q,F,R,8, 
Read  February  8«  1810.    [PkU.  Trau.  1810.  |».  123.] 

Althou^  instances  of  human  bodies  nearly  entire,  united  side  by 
9ide,  or  back  to  back,  or  otherwise,  are  by  no  means  rare  in  the  col- 
lections of  anatomists ;  and  although  such  a  conjunction  is  generally 

not  connected  with  any  peculiarity  in  the  organs  which  compose  them, 
and  lead  the  physiologist  to  anticipate  nothing  curious  in  their  inter- 
nal confi^^uration  ; — yet,  where  some  parts  are  found  double,  and  others 
>*ingle,  the  resources  of  nature  become  a])j)arent  in  arljii«fin^  parts 
which  have  naturally  no  ( < nni  xion.  Such  is  the  instance  here  de- 
K  ribed  ;  and  it  appears  peculiarly  interesting,  from  the  consideration, 
that  the  system  of  deviation  was  apparently  compatible  with  life ;  for 
if  the  dlffiienlty  of  the  birth  had  not  proved  afanost  immediately  ted, 
the  complexity  of  the  structure  would  probably  hsve  fonned  no  im^ 
pediment  to  its  existence. 

This  curious  production  had  two  heads,  placed  side  by  side,  united 
to  one  body,  with  two  legs  and  two  arms.  The  countenance  of  the 
one  appeared  to  the  author  to  be  male,  and  of  the  other  female  ;  and 
the  conformation  of  tlie  oigans  of  generation,  which  partook  of  both 
sexes,  confirmed  that  persuasion. 

llie  trunk,  though  Mppearing  a&  one  body,  was  broadtr  than  oatu- 
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nl ;  and  it  tvu  evident,  even  from  eHenul  eMmiaatiop,  that  there 
were  two  spines  correspondiiig  to  the  two  heads.  These  were  IduiuI 

to  terminate  in  a  double  os  sacrum,  t:ip])ed  with  two  o^sa  coccy^s : 
thtTc  were  consequently  two  vertebral  canals,  iiidtpendcnt  of  each 
other.  The  chest  in  Iront  was  nearly  as  usual,  with  the  common 
number  of  nbs  un  each  side ;  but  there  were  also,  in  the  middle  ol 
the  beck,  shoit  bones,  which  must  be  coDsidered  as  ribs  connecting 
the  two  spinee  to  each  oHier. 

The  chest  wee  divided  by  its  niediestiiiiim  mfeo  two  cavities.  In 
the  fight  was  one  lung  connected  with  the  right  head,  and  in  the 
kit  another  belonging  to  the  left  head,  without  any  mutual  commu- 
nication. On  in^pectiii'j'  the  va^icuhir  «v«tem,  there  were  found  to  be 
tAvo  hearts;  that  on  tlii'  K  ft,  and  corresponding  with  the  mule  head, 
•wai«  mucli  the  larger  oi  the  two  ;  but  they  both  had  the  usual  num* 
bcr  of  auricles,  and  were  inclosed  in  separate  pericardia. 

The  principal  difference  in  the  distribution  of  their  vessels  was  ob- 
servable in  tiie  veins ;  as  the  vena  cava  superiorwas  wanting  on  the 
right  side,  and  the  right  heart  received  its  blood  by  the  vena  cava 
inferior  ahme;  while  that  on  the  left  had  its  principal  supply  by  a 
large  vena  cava  superior,  which  brought  the  biood  from  the  jugulars 
of  tJic  rii^ht  head  nnd  rinrht  subcla\4an,  as  well  a?  from  tho^v  of  its 
own  side.  But,  on  the  contrary,  the  vena  cava  inferior  was  com- 
paratively very  small. 

With  respect  to  the  arteries,  the  difference  was  not  considerable, 
as  they  each  sent  off  their  respective  aorta  and  pulmonary  artery, 
and  each  supplied  their  naipective  head  by  two  carotids,  and  their 
corresponding  arm  by  one  axillary  artery;  alter  which  the  two 
arches  united  into  one  tfunk  as  descending  aorta. 

little  irregularity  was  observable  in  the  cavity  of  the  eommon  ab- 
domen, the  stomach  of  which  wast  connected  n  itli  an  cpsophas^us  from 
tlie  left  head;  but  in  a  second  abtlominal  cavity,  fomu'd  by  :\u  ob- 
lique })osition  of  the  dia])hragm,  there  waa  also  a  smalK  r  stomach 
belonp^njr  to  the  ripht  head,  with  a  spleen,  pancreas,  and  omentum ; 
but  the  duodenum  from  this  stomach  soon  communicated  with  that 
finom  the  left  side,  and  the  remainder  of  the  intestinal  canal  was  con« 
tinued  onwards,  with  tittle  deviation  from  the  natural  structure. 

Hie  organs  of  generation  w  ere  very  remarkable,  as  they  distinctly 
partook  of  both  sexes :  for  though,  in  the  external  imrts,  the  cliamc* 
ter  of  the  male  was  prt  dominant,  with  two  testes  in  the  act  of  pass- 
ing into  the  scrotum,  vet,  in  some  resjiects,  certain  deviatictis  be- 
lonpng  to  tlie  female  were  even  here  apjrarent  ;  and,  ujKHi  nitcmHl 
examination,  an  uterus  was  discovered  imbedded  iu  the  })Oistcrior 
piirt  of  the  bladder,  from  which  Fallopian  tuIies  were  given  off  at 
each  side  near  its  upper  part. 

The  author  next  examined  carefully  the  dit'tribution  of  the  nerves, 
and  found,  in  general,  extremely  tittle  connexion  between  them,  ex- 
cepting at  the  semilunar  gangtion,  which  was  composed  of  nerves* 
derived  equally  from  Iwth  ?ide?. 

Kach  brain,  for  instance,  gave  origin  to  an  eighth  pau  ot  nerves. 
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tliat  supplied,  as  tisua!,  the  heart,  the  luncfs.  and  the  stomach  be- 
lonp^n^  to  its  own  side  of  tlie  body,iiad  then  gave  branches,  m  Qtiud, 
to  tlie  M'nuiuiiJir  eranplion. 

A  pair  of  inU-rco^tals  also  proceeded  from  each  head.  The  left 
intercostal  from  one,  and  the  ri^t  intcrcustai  from  tiie  otiier.  pro* 
reeded  aa  vnial;  hat  tlioae  which  paned  down  between  the  two 
^^pineSk  and  a/d$aoent  to  each  other,  neltiier  gave  off  nor  reoeived 
ooDinranicatiiig  hranches.  and  did  not  form  the  nenal  ganglia,  for 
want  of  rdl  the  cervical,  doiial,  and  lumbar  nerves  excepting  the  fin^ 
cervical.  'Ilie  other  nerves  were  in  general  distributed  as  if  the  body 
had  had  but  one  spine  r  t}m«  thv  m'rvc^  of  the  riirht  arm  were  sup- 
plied from  the  right  side  of  the  ni^ht  spinal  nvirrow.  and  thoee  id  the 
left  arm  came  from  the  left  side  of  the  left  spuiul  luiirrow. 

The  autiior  next  proceeds  to  buch  rcnuirks  m  uaturally  arise  from 
the  contemplation  so  singular  a  production.  And  the  first  obser- 
vation is,  that  although  tiiere  were  here  combined.  In  the  aane 
system,  dupUcatea  of  semal  parts,  yet  there  appeared,  upon  tni|iee» 
tion,  to  be  no  reason  why  the  fonctions  of  lifo  might  not  have  been 
prn])(  riy  performed.  An  apparent  uniformity  prevailed  throughout* 
witii  Mir  ;ihnij)tness,  in  the  transition  from  the  doiiMe  to  the  sing^ 
struct  I  ir(  .  Two  stomachs  terminated  in  one  track  of  intestines,  some- 
Avhat  more  capacious  than  usual.  Althouerh  the  vascuUy  system  was 
funiished  with  two  hearts,  tlie  principfd  vessels  were  arranged  and 
united  together,  so  that  no  impediment  seemed  to  exist  to  the  drcu- 
Intion  of  the  bfood.  For  regulating  the  supply  of  blood  to  each  hcait* 
a  communication  was  evtaUished  between  the  vena  cava  saperior  of 
one  heart,  and  the  vena  cava  inferior  of  the  other. 

'llie  nervous  system  presents  also  a  wide  field  for  conjecture.  The 
function  of  the  two  drains  appeared  to  be  as  indeju-ndcnt  of  c;irh 
other  as  those  of  any  two  individuals  of  the  same  family  ;  aiul  tlie 
reasoning  faculties,  it  is  presumed,  might  have  b^n  very  ojipuMte, 
cxi  t'i>ting  so  far  iis  they  would  have  been  miluenced  by  the  same 
habits,  and  by  the  same  course  of  education ;  and  their  senaual  in- 
clinations (if  any  such  existed)  would  probably  be  very  difierent. 

As  the  vital  organs  conspired  together  in  carrying  on  die  aune 
process  of  lifo,  so  did  the  nerves  of  these  involuntary  ])arts  unite  for 
the  same  purpose,  though  originating  from  different  heads.  But,  on 
the  contrary,  thoj^e  nerve?  wliich  supply  the  voluntiiry  orinms  were 
l\»  completely  unconnected  with  each  other  as  if  they  hail  belonged 
to  ilitferent  ImkHcs.  So  that  althonL'"h  in  all  involuntary  and  indisi>en- 
>ablc  functions  there  woulci  probtibly  have  been  the  most  |>erfcct  har- 
mony, considerable  inconvenience  might  have  arisen,  where  loco- 
motion was  coneemed,  il  the  two  headB,  thua  iubciHirably  coupled, 
had  not  had  the  eame  inclination. 
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OiiwtmlUmw  m  ike  Sjfkeit  efMmfm^  in  preveniUig  on  kierened 

Formation  of  Uric  Acidj  with  some  tUmarks  on  the  Composition  of 
the  Urine,  CommunicaUd  If  Mr,  Wflliam  T.  Brande,  F.R.S.  to 
the  Snriety  for  the  Improvement  nf  Animnl  Chemistry,  and  by  them 
lotheRotfaiSodety.  Kead  February  22, 1810.  [PAi/.  IViim.  1810, 
ji.  136.] 

Mr*  Ifome*8  inquiries  into  the  functions  of  the  itoiiiach,  and  hta 
diflcoYery  of  liquids  passing  directly  from  the  caidiac  pottkm  into  the 

circulation  of  the  blnnd,  occasioned  him  to  consider  the  prevention  of 
calculous  complaints,  by  correcting  the  generation  of  acid  in  the  sto- 
mach, and  consequent  secretion  of  uric  acid. 

Since  magnesia  was  better  adapted  to  the  mere  correction  of  nci<lity 
than  alkalies,  as  it  could  not  be  absorbed  lili  it  had  been  previously 
diasolTed,  Mr.  Home  was  derimis  of  its  dfiects  in  pre- 

venting the  generatkm  of  uiie  acid»  and  requestod  Mr.  Bnade's  as- 
sistance for  that  purpose. 

After  several  pvenoostriala,  in  which  it  appeared  lliat  an  excessive 
secretion  of  uric  acid  was  corrected  by  magnesia  more  than  by  a 
liberal  tise  of  alkalies,  it  was  afterwards  tried  in  vnrious  case^  of  con 
tirmeil  calculus  ;  and  UniT  cases  are  selected  as  iii^^tances  of  the  jinn- 
cipal  V  aneiies  of  that  disorder,  from  many  others  m  which  magnesia 
was  tried. 

Hie  fint  was  tihat  of  a  gentleman  of  60,  who  had  passed  small 
calcnli  of  iiiie  acid. 

He  liad  fot  taken  sabcarixmate  of  soda  in  water  hiirhly  impreg- 
nated with  oaiboaic  add,  to  the  quantity  of  nine  drachma  in  a  day. 
but  without  any  appelant  eiect  on  the  secretion  and  formation  of 
uric  concretions. 

He  then  took,  in  the  *=nTrte  manner,  subcarbonate  of  potash,  dis- 
solved in  water  impregnated  with  carbonic  acid,  to  tlie  quantity  of 
three  drachms  every  day ;  but  though  the  deposit  of  pand  from  the 
urine  was  in  some  degree  diminished,  yet  small  calculi  continued 
occasionally  to  be  iraidcd. 

On  the  contrary,  by  taking  as  much  as  fifteen  grains  of  magnesia 
three  times  a  day,  the  quantity  of  uric  add  was  diminished  in  quan- 
tity ;  and  after  three  weeks  was  only  occaaionaliy  percdved  in  his 
urine. 

The  second  case  is  that  of  a  gentleman  40  years  of  riL'^o,  who  for 
four  years  preceding  had  occasionally  passed  much  red  sund,  and 
once  a  small  calculus. 

Subcarbonate  of  soda  was  first  given  him  in  water  highly  impreg- 
nated with  carbonic  acid,  which  had  the  effect  of  diminishing  the 
secretion  of  uric  add,  but  not  of  preventing  occarional  severe  attacks 
after  irregularities  in  his  diet. 

Magnesia  was  next  directed,  to  the  quantity  of  twenty  grains  every 
night  and  morning;  and  dnring  six  wcik-^'  continuance  (»f  this  pre 
ventivf*.  he  had  no  return  of  hie  complaint,  and  no  sufienibundimri 
of  uric  acid  in  the  urine. 
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The  third  waa  a  gentleman  of  43,  who  had  passeii  three  small  cal- 
culi, and  whose  urine  had  for  a  ahoit  Umc  hccu  cuusUntly  turtud, 
mnd  oocmnoDally  depouted  red  Mod. 

By  the  me  of  icMk-witer,  these  sjmptoaie  were  dimfniiihwl,  htl 
teturned  in  tome  degree  even  during  the  oontinned  ok  of  it ;  and 
hit  urine  became  alto  loaded  with  mucus. 

By  taking  twenty  g^rains  of  magnesia  emy  ni^t,  the  uric  acid 
diminisheil  in  quantity,  but  did  not  disappear  entirely,  even  by  the 
€*ontinued  use  ot  magnesia  for  three  weeks  in  the  isame  quaiititv.  It 
was  then  repeated  every  night  and  momijcp  tor  a  month,  and  suc- 
ceeded HI  restoring  the  urine  to  a  perfectly  healthy  state;.  L'pon  a 
return  of  the  disorder,  he  had  recourse  again  to  the  magneaaa,  with 
the  lune  etfeot* 

Hie  loQith  petwnfe  ww»  anljeet  to  gnat,  and  neeamMDy  voided 
abundanoe  of  red  sand,  consisting  of  niie  add.   He  was  raljeet  to 

heart«bum,  and  to  other  pains  attendant  upon  weakneai  of  stomadi, 
for  whirh  ho  had  ]wvn  in  the  habit  of  tnlcinc:;  tincture  of  bark  and 
other  spirituous  medicines.  He  had  also  tried  the  use  of  alkalis, 
but  could  not  continue  them  on  account  of  the  unpleasant  Benaation 
they  occasioned  in  his  stomach. 

Magnesia  was  accordingly  given,  at  first  three  times  a  day,  and 
•ftanraida  in  a  onantity  of  twenty  paioa  twice  cfvery  day ;  and  it 
bad  iStut  eAeot  of  Tmiminir      diiffKraition  to  fant  uiie  acid.  — 
peared  also  at  least  to  suspend  the  attacka  of  gout  fiw  n  gieater 
length  of  time  than  he  had  been  accustomed  to. 

Comparative  trials  were  afterwards  made  of  the  efieeli  of  die  ai« 
kalies  and  of  mapric      u|M)n  healthy  nrine. 

Two  drachms  ot  subcaibonate  of  soda  seemed  to  Mr.  Brantle  to 
produce  it^  full  effect  upon  the  urine  in  a  quarter  of  au  hour  iiftor  it 
had  been  taken,  occasioning  a  precipitation  of  the  phosphates  of  lime 
and  magnetia»  and  giving  other  indicationa  of  iti  picaenoe.  by  re- 
atoring  the  Uiie  colour  to  litmus-paper. 

When  supersaturated  oartionate  of  soda  was  taken*  the  pieciiMla^ 
tton  of  the  phosphates  waa  leee  diatinct  and  less  rapid,  as  they  re- 
maincd  dissolved  for  some  time  by  excess  of  carbonic  acid  in  the 
iinnr.  and  then  Ix'c^an  to  appear  as  a  pellicle  at  the  SUI&oe  by  gra- 
dual t>cape  of  the  carhonic  acid  in  the  form  of  gus. 

In  ex])eriments  with  potash,  the  results  were  the  same  as  when 
soda  was  employed. 

Magnesia  nad  alio  the  aame  effect  of  ooeaaioning  a  prenpitation 
of  the  earthy  phosphates ;  but  on  aooonnt  of  ita  inaolnbili^,  a  greater 
length  of  time  waa  required  to  pioduoe  the  elKsct. 

Lame-water  alao  Te(|iiiied  aa  mnch  aa  five  home  to  produce  a  sen* 
sible  precipitation ;  and  even  then  it  was  not  neaily  ao  diatinct  as 
from  the  alkalies. 

Since  the  effects  of  soda  nr  }K)tashwere  altered  by  the  presence  of 
carl>oiiir  aeul,  the  acid  itsi  lf  \v;i>i  tried  alone,  by  takinjti;  twelve  ounce? 
of  water  higlily  impregnated  with  carbonic  acid ;  and  at-  it  evidently 
passed  off  by  the  kidneys,  and  appeared  in  the  urine  of  a  healthy 
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person,  it  was  afterwards  tried  in  one  who  was  subject  to  ealeiiliii^ 

consisting  of  the  triple  phos^iate  of  magnesia.  Though  his  stomacih 

did  not  admit  the  use  of  stronger  acids,  the  carbonic  acid  prored 
highly  grateful ;  and  by  examination  of  his  urine,  it  appeared  thnt 
thij  {phosphates,  which  before  were  voided  as  a  sediment  of  white 
sand,  were  now  passed  only  in  a  state  ot  complete  solution,  by  means 
of  the  redundant  acid. 

Supplement  to  the  First  and  Second  Part  of  the  Pinter  of  Experiments 
for  Investigating  the  Cause  of  Coloured  ComeeiUric  Rings  between 
(Hjtei'-fhtt99,  md  other  Appearmeu  pf  a  emUat  Natmre,  By 
VnBiamHmdiid,LLM,FJtJ(.  Read  Mudi  15, 1810.  [PkU. 
INm.  1810,^.149.] 

The  Supplement  now  offered  to  the  Society,  b  intended  to  clear 
up  certain  points  which  have  been  represented  to  the  author  as  ob- 
iftnrft  flTilftnHfnl  in  hit  fiwinfr  tWMnmmiifitii^n*,  and  at  the  Mme  time 
to  oonncct  mqie  intimately  tlie  priamatie  ezpoimenta  ol  the  second 
paper  with  those  made  upon  conTez  gfawses,  and  described  in  the 
anthor's  first  paper  on  the  subject. 

Since  Dr.  Herschel  has  heard  the  ori^nality  of  his  observation  of 
the  red  bow  called  in  question,  upon  the  ji^ound  that  a  red  bow  had 
been  observed  by  Sir  Isaac  Newton,  wbicli  is  merely  the  converse  of 
the  blue  bow  (the  change  of  colour  being  dependent  upon  the  di- 
rection in  which  the  light  received  u][h>u  the  phsm).  Dr.  Herschel 
luat  endcavous  to  answer  the  objection,  and  reminds  us  that  in  his 
fonncr  observations  the  angular  breadth  and  elevation  of  the  two 
bows  are  different;  Imt  those  of  the  Newtonian  blue  and  red  bows 
are  said  to  be,  and  are,  necessarily  equal.  In  the  Newtonian  expe- 
riment also,  the  same  beam  of  light  is  made  to  exhibit  both  pheno- 
mena, being  received  upon  two  right-anph  d  pri:-ms,  applied  base  to 
base,  30  that  one  portion  of  the  hght  is  reliected  upward?,  as  a  blue 
bow  from  the  under  Purface  oi  the  first  j)rism  ;  and  the  remainder, 
by  tranfeuunfiion,  through  the  second  prism,  appears  as  a  red  bow  to 
an  eye  beneath,  fiat  in  Dr.  Herach^'s  experiment,  the  same  prism 
is  made  to  exliilnt,  to  an  eye  in  the  same  situation,  the  red  bow  as 
ireQ  as  the  Uue.  by  means  of  light  transmitted  in  an  opposite  di* 
xee^pon  through  the  under  surface  of  the  prism,  without  any  occatton 
for  a  second  prism,  which  (as  Dr.  Herschel  observes)  is  necessary  in 
the  Newtonian  method  of  conducting  the  experiment. 

The  next  objection  rej)licd  to  hv  Dr.  Her«che!,  regards  tlie  streaks 
that  may  be  seen  adjacent  to  the  bows  wdu-n  a  sfCMnid  surface  is  ap- 
phed  to  tliat  side  of  a  prusm  at  which  a  critical  sepumtion  of  the  co« 
louia  takes  place.  It  has  been  said  that  streaks  paialldL  to  thebowa, 
thou£^  not  dependent  on  critical  separation,  will  in  that  utuation  be 
seen  moat  easily  and  moat  distinctly,  because  the  \isual  ray,  under 
those  dicumstaneea,  passes  with  the  greatest  obliquity  between  the 
surfEures. 

To  this  objection  Dr.  Heischel  replies,  that  these  streaks  not  only 
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ran  l)e  seen  most  oaoily  and  most  di«itinctly  in  the  place  where 
bows  are,  but  thry  ;ilj-ulutely  ruimot  l)e  seen  anvwhere  ehe. 

The  pamlkliism  aJto  of  the  !-trr;Lks  to  the  bows,  in  the  author's 
estimation,  proves  that  the  !«aine  cau^e  which  determines  the  direc- 
tion of  the  bow,  must  detamme  tiiat  of  tiie  streaks,  and  thus  eata- 
bliflhes  their  depcndcnoe  on  critieil  eepentioii. 

Dr.  Henchel  also  contends,  that  streaks  of  different  colaan  oonld 
not  be  produced  by  a  plate  of  air,  of  uniform  thinneaa,  between  plain 
surfiuee,  and  that  the  prevalence  of  a  blue  colour  in  the  streaka  be* 
longing-  to  the  blue  bow,  and  of  the  converse  in  those  belonging  to 
the  red  bow.  prove  their  drpendencc  on  critical  separation. 

Since  it  has  been  conceived  by  other  jh  rson?,  tliat  by  means  of  a 
plateof  air,  havingtheform  of  an  extremely  thin  wedge,  straight  bands 
of  colour  would  be  produced  between  plain  surfaces  »hghdy  iucliued 
to  eftch  otfier;  tnd  at  in  experiment  In  support  of  flm  opinioD  had 
been  ehown  to  the  author,  he  gives  his  own  explanation  of  the  laet : 
and  he  ascribes  the  production  of  the  colours  to  distortion  of  the  sor- 
faces,  because  a  degree  of  force  was  in  that  instance  emidoyed  for 
the  purpose  of  producing  the  requisite  contact  at  one  extremity  of 
the  glas«.  And  since  in  other  experiments,  made  with  perfertly 
plain  surfaces,  whrn*  no  presRfirt  ^v;L«  employed  no  «treaks  could 
be  seen.  Dr.  H( lid  concludes  that  when  streaks  are  seen,  the  sur- 
faces employ  eti  m  v  cither  not  plain  in  their  general  extent,  ur  are 
terminated  by  some  inconceivably  small  cuirature  at  the  edges  in 
contact. 

It  has,  in  the  next  place,  been  observed  to  the  author,  tiiat  m  the 
enlarged  figure  which  he  has  given  in  his  last  paper  to  iDustrate  fhft 
streaks,  tiie  vacancies  observable  correspond  with,  and  dqiend  iqpOQ, 

the  a«?»nmrd  intcr\'als«  between  the  rays,  which  in  that  figure  are  re- 
presented as  ori«rinal)y  '^rpjuiited  by  blank  spaces. 

Dr.  Herechel  athnit.^  that  tliere  i%  some  jilausiljility  in  this  obiection, 
but  informs  us,  tliat  the  supposed  force  of  it  is  founded  on  a  miscon- 
ception of  the  figure,  which  is  not  designed  to  represent  the  visible 
arrangement  and  colours  of  the  streaks,  whidi  can  onl^  be  deduced 
from  their  mixture  at  the  place  where  they  enter  the  eye ;  but  he  de- 
clines a  thorough  inve9tigation  of  this  point,  because  it  would  really 
be  an  endless  undertaking. 

One  section  of  the  present  enmmunication  is  devoted  to  the  con- 
sidcrntinn  of  the  breadth  of  the  streaks  compared  to  that  of  the  !)ow?, 
and  tin  (  why  they  must  take  up  a  broader  t^pacc  than  tlu  hows 
from  which  they  are  derived ;  because  it  has  been  remarked,  that  this 
circumstance  precludes  the  possibiUty  of  accounting  for  them  by  cri- 
tical separation.  But  although  this  remark  may  at  first  view  appear 
to  be  justified.  It  must  be  remembered  (says  the  author)  that  the  mo* 
dJiying  power  of  the  surfaces  is  added  to  the  principle  of  the  critical 
separation.  The  modification  specifically  named  by  the  author,  is 
that  of  reflection  by  tlie  plain  surface  held  under  the  prism,  which, 
in  the  first  instance,  mn^-nifiot]  the  extent  to  'i times  the  hrendth  of 
the  bow  i  and  if  the  reHection  be  repeated  any  number  of  times  be- 
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tween  tbe  two  adjacent  niHacci^  it  nay  incieaBe  the  extent  in  any 

greater  proportion. 

The  laat  objection  to  which  the  anthor  replia,  relates  to  tiioae  po* 

?ition*»  in  whtrli  ring^s  of  colour?,  and  other  similur  phenomena,  are 
seen,  but  in  which  the  colours  produced  by  critical  separation  could 
not  reach  the  eye.  For  instance,  rings  and  bands  of  colour,  which 
arise  from  cynUict  at  the  under  surface  of  a  plate  of  plass  terminated 
by  parallel  planes,  are  seen  through  the  upper  surface,  altiiuu^ii  co- 
lonra  separated  by  critical  reflection  or  intemissuni.  evidently  oonM 
not  come  to  the  eyennder  these  eircamBtances*  fiat  Dr.  Heischel 
lemindB  us.  that  he  does  not  affiim  critical  sepantum  to  be  the  sole 
cause  of  the  rings  produced  by  contact  of  a  plane  and  sphere,  but 
that  it  only  furnishes  the  colours,  which  are  afterwards  modified  by 
the  subjacent  "pherical  surface ;  and  next  proceeds  to  peveml  f»et.«  of 
ex])(  nments,  wliich  he  considers  decisive  in  support  ol  the  Toiidity 
of  lu3  theory,  in  reply  to  this  objection. 

lu  the  first  set  of  experiments  a  series  of  pnsms,  of  different  forms, 
an  snooesaiTely  placed  within  their  bases,  resting  upon  a  spherical 
metellic  SQifMe. 

When  a  right-angled  prism  mm  placed  in  this  situation,  and  tiie 
eye  was  gradually  raised  from  a  level  vitii  its  base,  no  colouxs  were 
^en  till  it  arrived  at  the  elevation  necessary  for  critical  separation. 
At  this  point  the  blue  bow  became  visible,  and  rinffs  bofn^n  to  be  per- 
ct'ivrrl  at  the  ?ame  time.  When  the  eye  wa«  lifti  il  L^radually  higher 
and  higher,  till  it  arrived  oj)j)osite  to  the  vertex  ul  tlie  ])rism.  the 
rings  continued  visible,  without  interruption,  notwithstanding  suc- 
cessive changes  which  occurred  in  their  colours  and  size :  and  even 
when  the  eye  was  carried  beyond  tiie  vertical  podtkm,  the  same  rings 
continued  visible,  so  as  to  be  seen,  upon  the  whole,  through  a  range 
of  at  least  77^ 

Instead  of  the  right-angled  prism,  having  a  refracting  angle  of  45" 
on  each  side,  Dr.  Herschel  aftcrv^'ards  substituted  prisms  with  their 
vertical  angles  successively  more  obtuse,  and  with  equal  refracting 
angles  on  each  side,  first  of  30°,  then  of  25°,  then  of  20"",  and  lastly 
of     on  each  side. 

In  all  these  instances  the  phenomena  were  similar ;  but  the  range 
of  visibOity  increased  in  proportion  as  the  relracting  angle  was 
amaUer,  so  that  in  the  last  instance  the  range  within  which  ti^e  rings 
were  visible  from  each  surface,  exceeded  138°.  And  hence  might  be 
inferred  the  still  greater  extent,  in  case  of  plain  glass,  which  may  be 
looked  upon  as  a  prism  with  a  vanishing  refracting  angle. 

'iliese  experiments,  in  Dr.  Herschel's  estimation,  establish  tlie  mo- 
difying power  of  sj)herical  surfaces,  whereby  they  render  colours  that 
have  been  entirely  separated,  visible  in  every  direction. 

In  the  next  set  of  experiments,  the  author  substitutes  a  cylindrical 
•nriaee  for  that  winch  In  the  linmer  set  wss  spherical ;  and  by  a  si- 
milar series  of  prisms,  succenively  more  and  more  obtuse  at  tiieir 
vertical  angles,  the  coloured  streaks,  which  in  this  case  ap])eared 
instead  of  rings,  were  rendered  visible  to  greater  and  greater  extent, 
till  with  a  phiin  giats  they  were  seen  as  far  as  170^. 
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In  a  third  set  of  experiments,  conducted  in  the  same  maimer,  the 
under  surface  brought  into  contact  with  the  ph&ma,  conaiated  of  mica, 
rendered  nearly  cylindrical  by  being  bent  over  a  cylindrical  mthot* 

From  the  imgularity  in  tlie  ferm  of  the  mica,  that  of  the  ooJom 
was  also  irfegukr;  bat  they  aeffed  toahowthe  ineicaa^of  cxfeeot  to 
which  auch  appearances  may  be  rendezed  viable  by  coneaponiliiig 
change  of  the  angle  of  the  prism. 

Dr.  HcT^rhel  is  consequently  of  opinion,  that  any  one  who  could 
object  to  tiic  atirnission  ot  critical  sc{>aration  as  tlie  cause  ot  the  jthe- 
nomena  under  consideration,  cannot  have  paid  ^^ufhcient  attention  to 
the  modifying  power  of  the  subjacent  reflecting  i^urfaoe,  which  is  so 
eaiential  to  their  formation. 

If  any  one  ia  dispoaed  to  aasnme  that  the  rings  ninat  ariae  from 
some  other  cauae  than  critical  aepaimtion,  nnleaait  can  be  ahown  hoir 
nya  critioaUy  separated  can  reach  the  eye,  the  author  thinks  it  is 
not  to  be  expected  that  he  shoidd  trace  tiiem  through  a  most  intri* 
cate  complication  of  reflections  from  curve  to  curve,  when  it  ha^s  been 
shown,  in  the  secuud  part  ot  this  paper,  that  even  vnth  «itreaks  jiro- 
duced  by  contact  of  two  plain  surfaces,  it  would  be  an  endless  attempt 
to  follow  them.  He  accordingly  thinks  it  sufficient  to  have  prov^, 
to  his  own  satisfaction,  two  essential  points ;  first,  that  coloun  sepa^ 
nted  critically  may  befonned  into  ringB»  when  modifieetion  will  in- 
Cfeaae  the  lidd  of  viaihility  to  any  extent  beyond  the  limits  of  cri- 
tical aeparation. 

Enough  (says  the  author)  has  been  said  to  prove  that  the  pheno- 
mena of  coloured  rinj?!?,  and  other  phenomena  that  have  been  ascribed 
to  cert^un  tits  of  ejujy  rt  tlrction  and  easy  transmission,  admit  of  the 
most  satibtactory  explanation,  by  substituting  the  solid  principle  of 
the  critical  separation  of  the  difiereut  colours,  in  the  room  of  these 
fits. 

Oh  the  Parts  of  Trees  primarily  inumred  by  Age.  In  a  Letter  from 
Thomaa  Andrew  Knight,  Esq.  FJtJS.  to  tkeRijfktHcm,  SirJotegt 
BtaOoi,  Bart.  KJS.  P JUS.  RsmI  Maich  23, 1810.  [PM.  2Vmi». 
1810,^.  178.] 

In  the  first  communication  which  Mr.  Kuight  made  to  the  Society 
in  the  year  17 Da,  he  showed  ths^  the  period  to  which  the  existence 
of  any  one  variety  of  fruit  could  be  prolonged  by  grafting,  vras  U- 
mtted ;  and  that  any  portion  detached  from  an  old  tree,  mid  trans* 
planted  upon  a  yonng  Stock,  waa  not  theteby  restored  to  what  can, 
with  propriety,  be  called  a  young  tree. 

Mr.  Knif^lit's  endeavours  have,  since  that  time,  been  directed  tn- 
•\varfi  u'^rrrtniniTiii:  which  of  the  several  orc;Tins  it  is  that  fin*t  tail.-  m 
the  perloruiancf  nf  it>  }>roper  office  in  consequence  of  age,  and  the 
result  of  his  expennit  iits  forms  the  subject  of  the  present  letter. 

In  tlie  prosecution  of  these  inquiries  Mr.  Knight  bears  constantly 
in  mind  the  analogy  that  aulNirts,  in  manj  reapeets,  between  thie 
oignna  of  animak  and  those  of  vegetables :  nr  though  it  may  not  be 
in  hia  power  to  avail  htmielf  of  any  asustinoe  to  be  deriiml  from 
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such  conBiderations,  it  is  not  improbable  that,  on  the  contrary,  mmc 
new  light  may  be  thrown  upon  the  functions  of  the  aiiimnl  ccnnon^y 
by  investigations  respecting  those  of  vegetables,  where  the  necessary 
cmrimgnti  vutj  be  ripealed  woj  aamlDcr  of  tiinet,  md  yrhim 

otgua  n»y  be  obiemd  with  the 

Hie  perts  separately  noticed  on  the  present  occasion,  afe  the  lootB, 

the  stem,  and  the  leaves,  llie  roots  and  leaves  have  been  compared 
by  all  naturalists,  both  ancient  and  modem,  to  the  intestines  and 
lungs  of  animals.  Tlie  analogy  also,  between  the  sap  of  vegetables 
and  the  blood  of  annuals,  is  very  obvious ;  and  tiie  circulation  of  sap 
in  the  former,  as  far  as  is  necc&sary  to,  or  consistent  with,  their  state 
ol  cxiitenoe,  ie  my  eatufiwtDrily  estibliahed  by  the  txpekmuUM  &»• 
acfly  eomtimmetlrd  to  m  by  Mr*  Knight,  in  edditioa  to  theeenade 
by  uthor  netonliiti. 

With  respect  to  the  roots,  no  experimenti  appetied  wanting  to 
determine  that  no  defect  in  the  artion  of  this  organ  occurs  from  age, 
and  consequently  that  the  debility  and  diseaaes  of  old  varieties  of 
fruit  \\  L-rc  uot  derived  Irom  this  source.  The  duration  of  roots,  in 
old  coppices,  that  are  felled  at  stated  periods,  appeared  to  the  author 
sufficient  to  establish  that  tlie  quantity  of  produce  is  not  diminished 
by  o^e  of  the  lootB.  The  inabilily  alio,  of  n  aeedling  ttodc  to  give 
the  ehataeler  of  youdi  to  an  inierted  bod  or  giaft,  aeeined  to  pnnre 
how  little  is  effeetod  by  undoubted  fontk  of  toe  not. 

Mr.  Knight  ascertained,  however,  by  an  experiment  of  an  opposite 
nature,  that  the  stock  may  be  affected  by  the  graft.  By  planting 
cuttini^  of  some  very  old  varieties  of  apple,  he  obtained  stocks  v-diich 
would  s>oon  have  manifested  the  usual  appearances  of  age.  At.  the 
end  of  two  years  the»e  were  grafted,  at  about  two  inchea  from  the 
ground,  with  new  and  luxuriant  varieties ;  and  at  the  end  of  hve 

as  mneh  albnmun  aa  they  would  probably  have  containeH  if  they 
had  not  been  grafted;  and  they  were  alao  wiiolly  6ee  from  disease. 
Another  kind  of  eiperineni  was  next  made  upon  the  effect  of 

grafting  young  wood  upon  old,  the  old  having  first  been  grafted  upon 

a  younjr  stock,  in  a  situation  where  it  vvoiiUl  not  have  survived  the 
second  or  third  year.  But  when  a  portion  of  an  old  golden  })ippin 
wasf  thus  included  between  two  portions  of  a  crab,  the  wood  was 
found  to  firrow  just  as  well,  and  to  be  Just  as  healthy  as  the  stock 

In  other  expeiiinenia  the  anihor  tried  die  effiBot  of  placmg  yonng 
grafta  npoit  old  ones,  that  had  long  since  become  cankered.  The  old 
once  being  cot  off  at  tiie  dirtanee  of  a  foot  from  their  original  junc- 
tion, he  redrafted  them  with  new  and  healthy  varieties,  and  he  found 
that  they  became,  in  conacquence,  perfectly  £reed  ham.  every  appear- 
ance of  canker. 

The  author  iiaving  thus  ascertained  that  the  del)ilitie8  of  old  va- 
rieties of  fruit-trees  did  not  originate  in  any  defective  action  of  the 
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bark  or  alburnum  of  either  the  stem  or  the  root,  he  proceeded  to  in- 
vestigate the  atates  of  tite  leaf,  and  of  the  aooculent  anmial  ahoot. 
Witii  thb  view  various  grafta  of  the  golden  pippin,  which  were  known 

to  be  liable  to  decay,  were  inoculated  with  buds  of  new  varieties ; 
and  in  the  ensuing  winter  their  own  nolara/  buds  were  removed,  and 

t)i(ise  that  bad  bren  in«ertpfi  were  nlnne  allowed  to  remain.  As  ?oon 
as  the  leaves  uf  these  began  to  appear,  every  pymptom  of  di«5ea?e  wris 
removed;  and  cjich  part  of  the  branch  of  the  golden  pip]Mu  tlm-  re- 
generated, appeared  to  j)ei1unii  its  office  as  well  as  the  wood  -.md 
bark  of  the  seedling  stock  could  have  done  without  this  intermediate 
graft  of  old  materiale. 

Since  the  vigour  of  youth,  or  debility  and  diseasea  of  old  age.  ap. 
peared  thus  to  depend  on  the  quality  oi  the  leaf  through  wh^  the 
aap  of  plants  circulates,  in  the  same  manner  as  the  blood  of  ™in»l» 
does  through  their  lungs,  Mr.  Knight  cons^iders  the  consequence  of 
defective  leaves,  according  to  his  former  views  of  the  functions  tliey 
perform,  of  preparing  and  assimihiting  the  s<ip  transmitted  through 
tliem ;  and  he  observes,  that  the  deficiency  oi  jjower  in  the  leaves  is 
(as  might  be  expected)  most  apparent  where  the  redundancy  of  sap 
is  the  greatest;  Ibr  he  finds  that  the  grafts  of  old  vari^iea  are  moit 
diseased  in  rich  soils,  or  when  they  are  applied  to  vignnias  atocka; 
and  the  defects  appear  to  arise  from  an  accumulation  of  fluid  in  the 
extreme  branches  and  annual  shoots,  beyond  what  can  circulate  with 
effect  through  the  imperfect  leaves  that  are  produced  by  eztxemities 
debilitated  by  age. 

In  supi^tirt  of  this  opinion,  of  an  essential  difference  between  the 
leaves  of  young  and  of  old  varieties,  Mr.  Knight  ol  -^t  n-cs,  that  tbere 
is  an  evident  alteration  in  the  character  of  leaves  vi:5ibic  ui  the  &<uiie 
variety,  between  tiiose  of  two  years  and  those  of  twenty  years  old ; 
and  that  it  is  consequently  highly  prcbaMe  that  still  furtiier  changes 
have  oocnned  in  the  coarse  of  two  centuries. 

From  these  results  respecting  the  importance  of  the  leaves  to  the 
well-being  of  vegetables,  the  author  ventures  to  suggest  the  proba- 
bility, that  t}ie  debilities  of  old  age  in  animalf>  mny  nnse  from  a  si- 
milar source,  and  may  be  traced  to  injury  primarily  sustained  by  the 
lungs. 

It  is  not  merely  upon  general  analogy  tlmt  such  an  ojiinion  may 
be  supported,  hut  In  particular  instaneea  of  long  life  in  men  and  in 
domesticated  animals,  it  is  observed  that  those  individuab  longest 
retain  their  health,  and  are  most  able  to  bear  excessive  labour  with* 
out  injury  to  thmr  constitution,  in  whom  the  chest  is  manifestly  most 
capacious. 

Oa  the  Gizzards  of  Grazing  Birds.    By  Everard  Home,  Esfj.  FM^* 
Head  April  4,  1810.    [PAii.  TVm.  1810,  p.  184.] 

Since  the  organs  of  digestbn  in  those  quadrupeds  whidi  live 
wholly  upon  grass  difer  considerably  in  their  oonstniction  from  those 
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€if  Other  tiiiadnipeds,  and  in  greater  or  lest  degree  aeeording  to  th« 
different  qualitiea  of  their  fowl,  it  was  natural  to  exjiect  aome  cur* 
reapondent  peculiarities  in  the  gizzards  of  those  birda  which  feed  on 
grass,  to  fit  them  for  digesting  thia  land  of  food. 

With  thia  view  the  author  has  examined  the  niz^^nnls  of  the  goose 
and  «wan,  in  comparison  with  that  of  the  turkey*  which  feeda  on  a 
ditferent  kind  of  food. 

For  the  jiurjinse  of  rendering'  the  fibres  distinct,  so  as  easily  to  be 
traced,  the  gizzmds  of  each  were  boiled,  after  having  been  previously 
filled  with  plaater  of  Paria.  In  tiie  turkey  the  two  muadea,  of  which 
the  giasard  eonaiali*  are  of  unequal  strength,  that  on  the  left  aide 
being  oonsiderablj  atronger  than  that  on  tlie  right.  These  muscles, 
by  their  alternate  action*  produce  a  constant  £rtction  on  the  contents ; 
for  though  the  direct  pressure  inwards  is  very  great,  the  lateral  mo- 
tion orcfL^ion?  the  forre  emj>!oved  upon  the  suhxtanres  rontained,  to 
hr  a]) plied  in  an  oblique  direcUon.  as  SpaUanzani  and  utiicrs  have 
observed. 

The  internal  cavity  being  of  an  oval  form,  like  a  pullet's  egg, 
roonded  on  all  sides,  does  not  allow  the  opposite  sidea  ever  to  come 
into  contB/et;  ao  that  the  food  la  triturated  merely  by  the  intermixture 
d  bodiea  haider  tiian  itsdf. 

In  the  gooae  and  swan,  on  the  contrary,  the  cavity  is  flattened, 
with  tti  ^ges  very  thin.  The  sur&ces  applied  to  each  otiicr  are, 
however,  not  plnne  snrfarp?  :  hut  a  concave  surfiice  is  applied  to  one 
that  is  convex ;  and  in  the  left  side  the  concavity  is  above;  l)ut  the 
curvature  changes.  that  on  the  right  side  the  concavity  is  below. 
In  these  gizzards  the  horny  covering  of  Uieir  surfiEice  is  much  stronger 
than  in  the  turkey,  and  rough ;  so  that  by  a  sliding  motion  uf  the 
parts  oppooed,  tiie  food  ia  grouid,  although  they  do  not  admit  the 
intervention  of  hard  anhatancea  of  a  huge  aize>  and  almoet  without 
requiring  such  aaiistance. 

In  the  lower  part  of  the  cesophagna  of  these  birds,  the  author  ob- 
gen'es  an  enlargement,  whicli  he  considers  peculiar  to  them,  and 
thinks  it  answers  the  purjwse  of  aresen'uir,  m  which  the  ^as«  i«  re- 
tained, macerated,  and  prepared,  as  in  rununaUng  animals,  lor  UiC 
subsequent  process  of  rumination. 

Oieertwljoat  m  Aimotpkerieoi  RefraeHon  a$  it  cffecttt  attnmomicmt 

Obsert^ations ;  in  a  Letter  from  S.  Groombridsre.  R$q,  to  the  Htv, 
Nevil  Maskelyne,  />./).  F.R.S.  Astronomer  R<>(/fiI.  Communicated 
by  the  Astronomer  Ro^ai,  Read  March  26,  1810.  [PAU.  TVeat. 
1810.  p.  190.] 

Mr.  Groombridge  being  in  possession  ol  a  t^all^it  circle  four  feet 
in  diameter,  made  by  Troughton,  undertook  a  seriea  of  obaenrationa 
u|}on  ctrcumpolar  atara,  for  the  purpoae  of  determining  the  latitude 
of  his  obaernitory. 

2  »2 
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As  liu  iiwtniineiit  IimI  tlie  adnmtage  of  htiag  ized  mNm  Moae 
piers,  which  are  not  liable  to  partial  ezpanrioo,  and  aa  the  sixe  of 

the  instrument  itself  seemed  to  him  better  adapted  ID  determining 
the  real  quantity  of  atmospherical  lefiraction  than  any  which  had 
been  l)€fore  employed  for  the  same  purpose,  he  extended  the  range 
of  hi?  (ibservationa  as  low  down  towards  his  north  horizon  as  his 
situation  would  permit.  For  this  purpose  he  selected  fifty  stars  of 
different  polar  distances,  and  of  these  he  made,  upon  the  whc^  up- 
wards of  1000  observations. 

Hie  obaemd  xenttli  distanoes  being  first  eonrectad  by  die  umal 
eqnatiopii  ao  aa  to  reduce  them  all  to  the  aame  period.  Jamiary  i ,  1 807, 
«  eORectioD  is  next  made  for  refractioii,  aooofding  toDr.  Maskelyne'a 
last  precepts,  in  which  the  refraction  at  45°  is  estimated  at  56}", 
with  due  allowanee.  as  ii?im],  for  the  states  of  the  bamneter  and 
thermometer,  as  noted  at  the  time  of  observation. 

Since  tlie  co-latitude  is  equal  to  half  the  sum  of  the  reaJ  zenith 
distances  of  any  one  star  that  has  been  observed,  botii  above  and  be- 
neath the  pole,  it  is  evident  that  the  same  result  should  be  obtained 
from  stars  near  the  pole,  aa  from  tboae  which  are  mofe  diatwift^  after 
all  the  requiaite  cocreetiona  bare  been  rightly  made.  But  ainoe,  Ij 
the  autliov^a  obaervationa,  bia  oo*latitDde  dednced  from  distant  atu*. 
which  are  subject  to  graiter  refraction,  waa  licnmd  to  be  about  2|'* 
greater  than  from  stars  near  the  pole,  he  presumed  that  the  allowance 
of  5 65"  for  mean  refraction  at  45°  was  too  small.  For  if  both  the 
greater  and  less  refraction  l)c  increased  in  the  same  ratio,  tlie  cor- 
rections thus  made  will  be  unequal,  find  their  difference  may  be  made 
to  remove  the  inequality  of  the  co -latitudes,  as  deduced  irum  the 
nieanof66§". 

FVom  the  mean  of  IS  etaia^wbieh  do  not  paaa  lower  tibanSG^  from 
tiie  aenith, compared  widi  the  mean  of  2 1  stars,  between 60^  and  78^ 
zenith  distance,  Mr.  Groombridge  infers  that  the  mean  refraction  is 

really  as  much  as  58"  and  a  small  fraction;  and  accordingly,  in  his 
table  of  observations,  he  gives  corrections  computed  aceordinc;'  to  this 
supposition,  whereby  his  coilmnn  of  co-latitudes  is  rendered  unitorm, 
without  departing:  from  the  law  of  refxBction  at  different  altitudes 
laid  down  by  Dr.  Bradley. 

The  dednctiona  tfaua  made  from  obaemtiona  on  the  fixed  stars, 
arc  next  compared  with  liioae  obtained  from  liie  meridian  aiti* 
tudea  of  the  sun  at  tiie  aobticea,  which  he  thinka  affind  aatiifrie* 
tory  proof  of  their  ooiractness;  as  the  latitude  of  his  ol^ervatory,  by 
the  former  method,  waa  found  to  be  SI"*  28'  2"'U  and  by  the  latter 

The  author  proceeds  to  ascertain  the  difference  of  latitude  between 
the  Royal  Ob^erviitory  at  Greenwich  and  his  owm,  by  comparisuii  ut 
his  ubservatiuns  of  the  zenith  distance  of  y  Draconis,  with  some  uf 
tha  aame  atar  communicated  to  him  by  Dr.  Maskelyne ;  and  by  aimi- 
lar  compariion  of  aenitli  distancea  of  other  ataia  obaenred  at  tha 
Koyal  Obeenratory  by  Colonel  Mudge  with  the  mitfa  aeclor. 
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He  next  compares  the  refraction  above  dedurrd,  with  the  results 
of  other  astronomers.  Piazzi,  having  an  instrument  which  turns  in 
azimuth,  has  deduced  the  actual  rd^ctions  at  all  distances  from 
the  mitii,  by  mtant  of  nmuennis  obicmtiom  on  Fkoeyon,  n  Lynr. 
and  Alddmii^  at  fuiom  altitadet*  from  38^  to  89^  icnitb  diatanee, 
in  addition  to  aeveral  circumpolar  stars.  Piazsi's  result  is,  that  the 
mean  nfractkm  at  45^  is  57''*3»  which  it  hm  by  eighl  tenths  uf  a 
second  than  that  of  the  author :  but  by  the  present  French  tables  it 
is  stated  to  be  5 8"' 2,  which,  on  the  contrary',  is  rather  greater.  But 
beside  the  difference  in  the  quantity  of  mean  refrartion  at  45°,  Piaa^i 
observes  that  the  law  assif^ned  by  Uratiky  does  not  tjbt.un  ;  for  though 
the  actual  refractions,  so  far  as  80^  from  the  zemth,  are,  in  fact,  greater 
than  wat  aopposed  by  Bxadley,  the  wfnetioDa  witlnn  the  remaining 
10^  of  the  horizon  are  lem  tlian  he  luppoeed  them  to  be. 

In  the  series  of  observations  given  by  the  antfaor,  a  similar  want 
of  confonnit)'  to  Bradley's  law  is  obsen'able ;  and  he  observes,  that 
the  change  of  difference,  from  greater  to  less,  takes  place  at  80° 
zenith  diatanoe,  which  ia  the  lame  point  of  the  heavena  aaaigned  by 
Piazzi. 

Mathematician?,  who  have  eudcavoured  to  reconcile  the  kiiowa 
laws  of  refraction  through  different  media,  witli  the  uctuai  quantity 
deduced  from  observation,  have  proved  that  the  refractions  vary  nearly 
aa  the  tangenta  of  zenith  distance ;  bat  in  order  to  reconcile  this  rule 
witii  die  wet  at  low  altitndes,  they  have  found  it  neoeiaaiy  to  intro- 
dnce  a  correction  of  the  zenith  distance,  and  have  invented  a  formula, 
consisting  of  a  tangent  of  the  zenith  distance,  diminished  by  9ome 
Tnulti]>Ic  of  the  refraction.  The  mtii^uitude  of  this  multiple  has  been 
estimated  differently  by  different  authors.  Hy  bimpson  it  is  rated 
at  2-75;  by  Dr.  Bradley  3;  by  Bouguer  3  23;  by  Cas.<ini  3-226. 
Mr.  Gruombndge  computes  that  this  multiple  should  be  as  much  as 
3-3625. 

In  additioD  to  tlie  abo?e  endeavours  to  determine  the  mean  re- 
fraction, and  its  Tariatbna  at  dilierent  altitudes,  the  author  also  con- 
sideia  the  corrections  which  should  be  made  for  the  states  of  the  ba- 
rometer and  thermometer,  and  explains  the  means  by  which  he  de- 
duced tliose  that  he  has  adopted,  in  order  that  any  error  therein  may 
be  more  easily  detected. 

Extract  of  a  Letter  from  thr  Rev.  John  Brinkley,  D.D.  F.R.S.  An- 
drew's Professor  of  Astronomy  in  the  University  of  Dublin.  !o  ike 
Re%\  Nevnl  M;iikelyni',  D.  I).  F.R.S.  Astronomer  Royal,  on  ihe  an- 
nual FaraUojc  of  a.  Lyrm.  Kead  April  12,1510.  [l^hil.  Trans,  1 6 10, 
p,  204.] 

The  principal  object  of  Dr.  Maskclyne  in  making  this  communi- 
cation, is  to  inform  the  Society  of  a  discovery,  made  by  Dr.  Brinkley, 
of  the  parallax  of  the  aimual  orbit,  which  be  has  ascertained  by  ob- 
scrvaUoo:^  ou  a.  Lvrar. 
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Ann.  Paz. 

The  first  acfcn  ubKmtxNM  wm  m^'i  IVoowpvm 
ncv  opporitMn,  the  not  eight  men  >  ctfdbnegpicA  « 
conjunctioo.  J  ladtaf   i*I8 

The  next  eet  were  veren  at  opfwitioa,  1    -  • 

and  eight  at  conjtuiction   J 
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'i'helaettetei^tclo|iiMMitkB,aDddgk*l  j.-^ 

3)  7-56 

So  that  by  tlie  result  of  47  observations,  the  rerolt  is  •2'*-52 ;  tnd 
Dr.  Brinkley  adds,  that  from  the  cou&dence  which  he  ha&  now  ac- 
quired in  hie  inetniaiciit,  he  faae  no  doiAt  HuX  the  wnamX  penDez 
cieeede  d". 

Tlus  letter  aI»o  contains  same  WOuAb  upon  refiractioB  with  the 
co-latitude  ci  the  Dnblin  Obeeitetuty,  es  deduced  hy  aMens  of  dif- 
ferent formulas.    From  these  it  appears,  that  the  agreement  by  De- 

lamhrc's  table?*  is  nearer  than  by  Dr.  Bradley's  own  formula;  but  that 
Dr.  HnuUcy'R  formula,  by  means  of  a  slight  correctioD,  gives  a  table 
prftt  r;J<le  to  that  of  Delamhre. 
Dr.  Bradley's  is 

06-9  X  U,g.  («a.  di.t.  -  3  aefr.)  tt^- .  ^ 

Dr.  Brinkley 's  corrected  formula 
66  »  X  tang.  (zen.  diet.  -  3-2  Refr.)  x +  ^^^^ 


On  the  Mode  of  breeding  uj  ike  Ovu-viviparous  Shark,  and  on  lUe  A"  ra- 
tion of  the J'atai  lilood  m  different  CioMsea  of  Animals.  Everard 
Home.  Mtg.  FMJSf,  Read  June  7,  1810.  [PiU.  TWmr.  1810» 
p.  S05.] 

With  a  vit  w  to  understanding  more  fully  the  structure  of  tlie 
S()ualuh  ntiixunus,  of  which  Mr.  Home  hab  lately  published  an  ac- 
count, he  has  examined  with  attention  that  of  the  Squalus  acanthius, 
which  appeals  to  resemble  it  closely  in  its  internal  stnictuie*  end  hes 
tlic  advantage  of  being  very  easily  obtained  upon  the  Suasez  coast, 
where  it  is  very  common. 

After  describing  minutely  the  external  organs  of  generation  in 
both  male  and  female,  the  author  traces  the  progress  of  the  ovaria 
from  the  time  \h-At  the  yolks  are  no  larjrrr  than  peas,  till  they  become 
n.«  laru^e  as  wahmt.H,  when  they  j)a»»s  into  the  oviduct,  llie  number 
of  yolks  (iitiers  in  diH'ercnt  hsh ;  and  even  in  the  same  fish  Mr.  H. 
has  seen  five  yolks  in  one  ovarium  and  only  two  in  the  other.  I'he 
oviducts  then  enlarge,  and  become  exceedin^y  extended,  and  divided 
by  contraction  of  its  coats  into  three  cavities,  tlie  last  of  which  is  ten 
inches  in  length,  end  is  that  in  which  the  eggs  are  retained  till  the 
young  fishes  are  ibimcd,  and  capable  of  taking  care  of  themeelvca. 
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Hie  eggt,  however,  m  not  loow  as  in  the  ovidnete  of  binfe,  but  are 
grouped  together  to  tiie  munber  of  Ihiee,  font,  or  five,  i&  membfe^ 
aone  hi^i,  tWMtitning  a  tnnepeient  jelly,  in  which  the  young  fiah 
■vims  about  after  it  ia  formed,  with  the  yolk  attached  to  its  belly  by 

n  \on^  chord,  consisting  of  blood-vessels.    If  the  bag  be  torn  and 

the  tish  taken  out  and  put  into  water  with  its  yolk  attached  to  it,  it 
swim>«  about ;  but  if  the  vesaela  of  the  chord  are  wounded,  it  dies  im* 

mediately. 

The  author  ia  of  opinion  that  many  of  the  shark  tribe  have  this 
BMxle  of  hatching ;  but  with  respect  to  the  large  shark  between  the 
tn)|Mei»  the  Ihct  haa  been  elieady  obaerved  by  Br.  Futridc  RyeM,' 
who  la  oneinfltuMse  fomid  twenty-one  youngonea  in  the  right  ovidnot, 

mnd  twenty  in  the  left. 

The  gelatinous  liquor  surrounding  the  ova  being  found  to  differ  in 
its  properties  from  their  animal  jellies,  excepting  that  with  which  the 
ova  of  fro<:p3  arc  surrounded,  Mr.  H.  procured  some  frogi  that  he 
might  watch  the  formation  of  their  jelly,  and  examine  its  jiroj^erties. 
No  change  was  ob8er\'ed  to  take  place  in  tlieir  uviiria  tlirough  the 
winter,  but  on  the  10th  of  Jb  cbruary  when  a  portion  of  oviduct  was 
tnunenedinwateratSO^  itewdkdtodot^itadze.andeven  laiger 
when  the  water  wia  wenner.  On  the  25th  of  February  a  portion  of 
oividuct,  only  two  or  three  ischea  kmg.  being  put  into  water  at  120^, 
swelled  to  such  a  meaa  of  transparent  jelly  as  filled  a  half  pint  tum- 
bler. This  substance  resembled  what  is  occasionally  found  on  the 
ground,  and  on  the  branches  of  trees,  and  i?  called  star-.shot  jelly; 
which  by  Pentumt  has  l)ccn  supposed  to  be  brought  into  that  state  in 
the  stomuclis  of  herons  and  of  other  birds  that  feed  on  frogs,  and 
then  rejected  by  vomiting. 

Mr.  Bmde  waa  conaeqnently  leqneeled  to  make  a  comparative 
eiaminatkwi  of  the  jelly  from  the  ahark,  of  the  jelly  obtained  from 
the  ovidncts  of  firogs,  and  of  atar-ahot  jelly,  procured  firom  Uneoln- 
nkure ;  and  he  found  them  to  agree  perfectly  in  their  properties. 

When  dried  they  become  brittle,  but  when  put  into  water,  they 
expand  again  to  their  on{rin»l  bulk,  even  although  the  heat  of  boiling 
water  has  been  appli'-d  for  drying  them.  Water  does  not  aji]>ear  to 
diss<:>l\  c  any  portion  of  them  even  by  l)oiling;  they  dissolve,  hc»vvc\er, 
by  acids  or  by  alkalies.  As  none  of  the  solutions  are  precipitated  by 
taftnin,  the  substance  distinctly  differs  from  gelatin;  and  aa  it  ia  not 
coagulated  by  hett,  by  acida,  by  alcohol,  or  by  electricity,  it  differa 
eqimlly  from  albimien,  and  moat  beconaadered  aa  of  a  peculiar  nature 
not  yet  described. 

llie  aubaeqticnt  part  of  Mr.  Home's  communication  relates  to  the 
provision?  for  supplying  the  foetus  of  different  animals  with  air. 

The  ova  of  many  fisli  are  laid  as  nvdv  the  sources  of  rivers  they 
can  be,  for  the  sake  of  the  greater  proportion  of  air  cont;uiu d  in  the 
water.  Others  are  attached  to  plants  which  assist  m  supplying  them 
with  oxygen.  The  ova  of  sharks  and  of  skates,  which  have  their 
coata  too  atrong  to  be  ])enetnted  by  aen^water,  have  apcrtiurea  at 
each  end  fiv  iti  admiaaion  and  eaca|}e. 
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In  tiw  ovo-nvipannit  ihiiiGii  whidi  m  the  nljceto  of  tiie  pmeiil 
communic  ation,  the  ovft  bdng  oontMMMl  till  faalched  in  the  body  €f 
the  fish,  have  no  hud  covering,  and  are  MnnNUided  by  sea- water, 
M'hiHi  has  admiwion  into  tbe  oviduct,  by  an  ^wrtore  that  pur- 
pose. 

In  the  kangiiroo,  and  others  of  the  o]K)ssum  tribe  in  New  Soutli 
Wales,  there  is  a  cnmmumcation  between  the  uterus  and  vagina, 
which  answers  tlic  same  purpose  of  aerating  the  foetal  blood,  whidi  ii 
nooeanry  in  thcae  animals ;  beeanae  the  young  ia  not»  aa  in  othen» 
conneeted  with  the  ntoma  hya  nsfd-atring,hni  iadetadied  aa  aaoat 
of  soft  egg,  and  coniei|iiently  cannot  receive  the  influence  of  the  nr* 
teial  blood  ^  the  mother  thraqgh  the  oqati  of  any  cootlgooaa 


On  Ct/^tir  Oxide,  n  «w  species  nf  Vrinctry  Calcului,   By  William 
Mvck  W  oUaston,  M.D.  Sec,  Head  July  5,  1810.  [Fkik 

Trans,  mO,  p.  223.] 

Hie  calculus,  which  is  the  subject  of  the  present  caaaj,  is  the  only 
new  species  which  the  author  has  had  an  opportunity  of  obaerving,  in 

addition  to  five  which  he  described  to  the  Society  in  the  year  1797. 

It  ap|>ears  to  be  comparatively  very  rare,  as  he  has  hitherto  seen 
only  two  sjjecimens  of  it ;  one  in  the  possession  of  Dr.  Reeve  of 
Norwich,  and  the  other  in  a  collection  of  calculi  belonging  to  Guy's 
Hospital.  Tliey  arc  in  appearance  more  like  the  triple  phosphate  of 
magnesia  than  any  other  cakohu,  but  are  move  compact  and  aemi* 
tianapaientt  with  a  slight  tinge  of  ydlow. 

By  destnietiTe  distillation  they  yield  fcetid  caibonate  of 
with  a  heavy  animal  oil,  and  the  residuum  is  a  black  spongy  ooaL 

They  are  not  dissolved  by  water,  by  alcohol,  by  acetic  add,  by 
tartaric  arid,  but  are  dissolved  by  most  other  acidly  by  nuuiatiG^  ni- 
tric, sulphuric.  ]^husphoric  or  oxalic  ac  ids. 

They  are  dissolved  also  by  mo^t  alkaline  menstrua,  as  by  solutions 
of  pure  potash  or  sudu,  pure  ammomu,  ur  by  lime-water,  and  even  by 
the  fidly  satonted  carbonatea  of  potash  or  of  soda,  bat  not  by  car* 
bonate  of  ammonia* 

It  is  remarked  also,  that  the  solution  loimed  with  nitrie  aoid  doea 
not  yield  oxalie  acid,  as  the  uric  acid  doea  when  ahnilarly  treated, 
and  docs  not  turn  red  in  drying,  but  beoomea  biown,  and  nltinmtely 
black,  when  much  heated. 

Since  this  pubptance  yields  carl)onate  of  Rmmoniii  by  distillation, 
it  endently  contains  oxye^en,  but  it  docs  not  ii|)j>ear  jicid,  it  docs 
not  redden  litmus,  but  has  rather  the  properties  of  an  oxide,  uias- 
much  aa  it  nnites  readily  with  either  add  or  alkaline  substances; 
and  the  anthor  is  indnced  to  give  it  the  name  of  cystic  oxidet  be- 
cause the  only  caknli  hitherto  observed  have  been  taken  firan  the 
bladder. 

The  autlior  takes  this  o])portuiiity  of  correcting  an  inaccuracy  or 
two  in  his  former  conununication  on  this  subject;  and  he  alao  adds 
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some  obaenrations  respecting  the  different  quantities  of  uric  acid 
voided  by  birds  living  upon  different  kinds  of  food,  oot  being  pio* 
duced  by  those  that  hve  entirely  upon  lieh. 

Re$earches  on  the  oxy muriatic  Acid,  its  Nature  and  Comhinations ;  and 
on  the  Elements  of  the  muriatic  Add.  With  some  Experttntnts  on 
Swlphmr  and  Pko$pkoru9,  madi  i»  the  JMoraimy  of  the  Royai  /a* 

Read  Jolj  19, 1810.   [PMT.  TVwit.  1810,  p,  2810 

The  tendency  of  the  author  in  the  present  investigation,  is  to  re- 
turn to  the  opinion  respecting  the  relation  of  muriatic  acid  and  oxy- 
miiriatic  adds  to  each  other,  which  was  oiiginally  entertained  by 

Acomding  to  tliat  moil  illiiitrioai  diMiuflt,  tihe  OKymnriaftie  ww 

the  more  simple  body,  and  by  union  witih  phlogiston  be<mme  muriatic 
acid.   But       many  eiperimenta  nuute  loon  alter  by  BerthoUet,  it 

was  inferred  that  the  latter  whb  pimple,  and  by  union  with  oxygen 
became  converted  into  oxymuriatic  acid.  In  Mr.  Davy's  former  at- 
tempts to  obtain  the  base  of  muriatic  acid  by  potassium,  he  has  not 
been  able  to  separate  anything  from  it  but  hydrogen.  In  Dr.  Henry's 
endeavours  by  electricity  to  decompose  the  muriatic  acid,  hydrogen 
and  oxymuriatic  add  were  evohed;  and  conveiady,  Mr.  Davy  haa  in 
no  inatanra  been  able  to  separate  oxygen  from  oxymuriatic  acid,  or 
even  to  separate  mniiatic  ac^  from  dry  muriates,  without  the  assist* 
anoe  of  hydrogen  or  water.  He  has  hence  been  led  to  doubt  the 
existence  of  oxygen  in  the  substance  called  oxymuriatic  acid,  and 
has  applied  the  most  powerful  means  of  abstracting  oxygen  from  it 
without  .success;  and  indeed  Mesi?r^.  Gay-Lussac  and  Thenard.  in 
their  elaborate  and  interesting  experinienlifi,  published  in  the  Me- 
moires  d' Arcueil,  although  they  maintain  that  muriatic  acid  gas  con- 
aiite  of  ranriatie  add  and  water,  are  not  able  to  separate  water  from 
it;  bnt  only  hydiogen ;  and  tiieinaelves  acknowledge  that  oxymuriatic 
add,  which  ^ey  suppose  to  consist  of  muriatic  add  and  oxygen,  can- 
not be  deoooqpoaed  by  any  known  means. 

The  most  extraordinary  fact  noticed  by  Mr.  Davy  is,  that  when 
charcoal  is  ignited  to  whiteness  by  t)ie  voltaic  battery  in  oxymuriatic 
acid  gas,  no  cbati^  whatever  is  jToduccd,  provided  that  the  charcoal 
has  been  previously  freed  from  moisture  or  from  hydrogen  by  mtense 
beat. 

Hie  vifid  combttHion  of  many  bodies  in  liiia  gas  has  fitvoured  the 
preramptian  that  it  contained  oxygen  yery  loosdy  combined  and 
ready  to  exert  ito  utmost  power  of  affinity :  but  it  is  mere  presump- 
tion ;  since  heat  and  light  result  also  from  the  intense  agency  of  any 
other  combination,  without  t!ie  presence  of  oxygen. 

The  resemblance  of  oxymuriatic  acid  combined  with  metals  to 
other  neutral  salts,  may  be  couiiidcred  a  strong  argument  in  favour 

*  rninniiinicautt  to  the  Roysl  Soriclf  at  the  request  of  the  UsasfCfs  of  the 
Ro^aI  Instiluuon. 
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of  the  presence  of  oxygen  in  that  iu  id  :  Imt  Mr.  Davy  obfren  e*^,  that 
an  oppo«ite  doctrine  may  be  equally  muiiitainetl ,  since  the  mt- tai:«  may 
con^utt  of  bases  united  with  hydrogen,  which,  by  oooihiiiing  with  ozy* 
romiatic  uaA,  conrerts  it  imp  amriatic  adit  A  corresponding  dmdit 
ooeun  alio  rfipfrting  tlie  natan  d  hypenmygtaiied  mimtic  acid. 
Does  the  oxyinviridtic  acid  combine  vith  oxygen  as  wdl  as  with  hy- 
drogen? and  does  it,  with  the  fonner.  produce  hypennygeiuied  mu- 
riatic acid  '  or  is  the  hyperoxygenizcd  acid  the  ba5e  of  this  class  ?  and 
docs  this  unite  with  differcut  proportions  of  hvdroijren  ?  In  order  to 
ar>"^w«T  these  question?,  Mr,  l)a\T  has  emUavmired  to  obtain  the 
ncutruliEing  acid  in  hyperoxy^renized  murialc  of  j>otash,  by  diitilla- 
tion  with  dry  boracic  acid ;  but  in  tliis  case,  oxygen  is  the  chief 
gaaeons  proAiet;  aiid  there  vemains  conmHi  Mrinte  cf  poteah,  nait 
decompoaaUe  by  any  dry  proeen.  Other  attempta  were  alao  made 
to  solve  the  same  problem,  liy  attending  to  the  phenomena  iHiidi 
occnr  in  the  deoompoaitioa  of  various  compounds  by  the  agency  of 
voltaic  electricity.  The  fact  most  favourable  to  the  exbtence  of  hy- 
dropcn  in  oxymuriatic  acid  takes  plnce  during  the  electrization  of 
oxymuriati'  of  tin.  Hydrup^en,  which  in  this  c;ise  is  extricated,  must 
Ik'  jiroduced  tithcr  by  the  metal  or  by  the  oxymuriatic  acid. 

No  8ul)6tance,  says  Mr.  Davy,  has  less  claims  to  be  considered  an 
add  than  oxymuriatic  add ;  anid  lie  condden  it  a  body  jm*  ftmeru, 
that  has  a  toidency  to  combine  witlipoie  inflammable  matters,  form* 
ing  what  are  ealled  the  dry  muriates.  Of  this  dan  are  the  commoD 
metallic  muriates,  the  muriates  of  potash,  of  soda,  lime,  strontitea. 
and  barytes.  But  there  are  other  bases  which  in  their  state  of  oxide 
unite  with  muriatic  acid  and  retain  the  water  whirh  i<  formed 

in  their  composition.  .Such  are,  the  muriates  of  nmrnnnia^  of  mag- 
ne>^ia,  of  zircon,  alumina,  and  yttria. 

Altliough  the  modem  chemical  nomenclature  accords  extremely 
ill  with  these  views  of  the  compodtion  of  the  several  forms  of  mu- 
riatic add»  and  of  muriatic  salti»  the  author  does  not  Tentuie  to  mo- 
poee  any  alterations  in  their  names  until  their  ml  nature  shaU  be 
more  fully  known. 

Among  the  various  compounds  of  oxymuriatic  add  with  combus- 
tible fiulistances,  there  is  one  which  the  author  has  examined  with 
peculiar  care,  and  with  verj'  singular  results.  He  hn^?  on  n  former 
fuTJu^ion  examined  the  action  of  oxymuriatic  arid  ujmju  j  l.o-'ptionis, 
and  has  described  two  comjjounds,  the  one  fluid,  the  other  stolid  ;  the 
first  of  which,  according  to  the  generally-received  theory,  should  con- 
sist of  muriatie  add  and  phosphorous  add;  and  the  second  of  muriatte 
add  and  phosphoric  add.  If  sudi  were  really  the  case,  he  imagined 
it  would  not  be  difficult  to  obtam  the  phosphoric  acid  as  proof  cf 
the  presence  of  oxygen ;  and  he  accordingly  satumted  the  compound 
with  pure  ammoniacal  gas,  expecting  to  obtain  muriate  of  ammonia, 
and  phosphate  of  aTT^monia,  which,  by  being  heated,  would  leave  the 
phosphoric  acid  in  a  pure  state. 

'ITae  triple  compound  formed  was,  on  the  contrary,  a  dry  powder, 
nut  fusible  by  a  red  heat,  nur  yielding  tuiy  gabeous  mutter  when 
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heated,  and  not  decomposable  hy  mere  heat.  It  had  no  taste,  no 
smell  ;  it  did  not  seem  to  l>e  '^olulile  in  boiling''  water,  nor  even  in 
muriatic,  nitric,  or  sulphuric  acid  ;  neither  tlid  htroiig  lixivium  of 
causiUc  potaBli  appear  to  produce  the  least  effect ;  and  the  only  pro- 
oeaes  by  which  it  appeared  to  be  affected  were  combustioii,  or  the 
aetioQ  ol  loMd  potnh.  In  the  htter  caee  it  emitted  a  smdl  of  am- 
monia ;  it  appeared  to  dissolTe  in  the  potarii,  which  then  gave  indi* 
cation  of  the  acids  that  had  entered  into  the  oompontioii  <tf  this  tin- 
gularly  intractable  substance. 

Amongst  the  known  combustibles,  it  is  observed  that  charcoal  is 
the  only  one  which  does  not  combine  directly  with  oxymuriatic  acid 
;  but  Mr.  Davy  is  ul  opinion  that  it  does  in  some  cases  unite  by 
the  medium  of  hydrogen,  aii  lu  the  state  of  oiehant  gas,  and  in  the 
formation  of  muriatic  ether.  The  author  expresses  a  hope  that  new 
and  more  correct  views  ol  the  composition  of  muiiatie  sidts  will  fod- 
Etate  their  decomposition,  and  ezfJain,  in  a  satisfisustory  manner,  va- 
rious economical  processes,  long  ance  practised,  for  obtaining  the 
acid  from  common  salt  by  means  of  aluminous  or  siliceous  8ub« 
8tance«.  the  success  of  which  has  in  general  depended  on  the  acci- 
dental presence  ot  moisture.  In  this  case  the  alkali  forms  a  g^lass, 
and  is  rendered  usulcs:, ;  bat  by  the  nubf^titiition  of  iron  tiiin|z;s,  :iad 
passing  steam  ov^t  the  mixture  when  lieated,  Mr.  Davy  has  suc- 
ceeded in  separating  a  portion  of  soda  from  common  salt. 

Ohfwaihiu  igwn  iMmkom  AnSmdt,  Bf  J.  Maeartoey,  Bsq,  Com- 
nmmeated  ^  Evecard  Home,  Etq,  FJt,8.  Head  May  17, 1810. 
[Pkil.  Dram,  mO,p.  258.] 

Although  the  jiruperty  of  emitting  light,  which  is  jxii^ messed  by 
some  animals,  has  appeared  interesting  to  uuturalists  of  all  ages,  and 
although  many  detached  memoirs  have  been  written  imon  the  sub- 
jcct,  the  author  obaerves  that  the  history  of  these  animals  is  stall  ex- 
tremely imperfect ;  and  he  endeavours  to  supply  the  delect  by  enu- 
merating all  the  difierent  animals  which,  to  his  knowledge,  possess 
that  property,  and  to  ascertain,  by  dissection  or  otherwise,  tlie  parts 
of  their  bodies  from  whence  the  light  issues,  and,  by  experiment,  to 
discover  the  circumstances  necessary  or  accessory  to  the  emission  of 
light. 

The  genera  in  which  individuals  certaiiily  luminoub  are  to  be 
found  are  as  many  as  twelve  in  number.  There  is  cme  spedes  of 
Fholas  amongst  the  mollusca.  Among  insects  are  seven  genera; 
Blater,  Lampjrris,  Fulgora,  Fausus,  Scolopendra,  Cancer,  and  Mono* 
cuius.  Among  the  worms  is  one.  Nereis.  And  in  the  class  of  soo- 
phytes,  the  three  genera  of  Medusa,  Pyrosoma,  and  Pennatula. 

The  same  property  has  also  been  ascribed  to  various  kinds  of  fish ; 
f)ut,  in  the  author's  estimation,  they  have  probably  acquired  that  re- 
putation bv  o(  ( ;u^ionally  evolving  ^ij^^^t  after  death. 

It  has  aiao  l>t;en  said,  iluit  the  Lumbricus  terrestrh,  or  tommoa 
rarth-worm,  has  been  found  to  be  luaiinuua  for  several  days  together ; 
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hwt  It  does  not  seero  probaWe  that  ?Tich  a  property  (if  it  existed) 
could  be  overlooked  in  an  animal  so  extremely  common. 

llie  luminous  property  of  the  PhoUu  dactylus  was  observed  by 
Pliny  to  be  communicated  to  the  hand  that  touched  it ;  and  this  has 
been  confirmed  by  Reaumur. 

Of  the  genus  TOstifr  tiicK  w  thm  flpocics  IdHiiHous, 
the  noeTt^Mt,  ia  «o  briUiuit*  tiiait  it  ww  employed  hj  tkt  Sooth 
American  Indians  for  the  pupotet  of  ilhiiiiinatioii. 

In  the  genus  Lampyris  tfam  are  many  apeeiet,  at  the  head  of  vliidi 
h  the  Lampyris  noctUncn,  or  common  glow-worm,  which  mny  ?er\-c 
a«  ;i  sj)crimcn  of  the  manner  in  which  the  light  i?  produced  by  the 
rest,  in  this  species  the  light  lasts  only  during  the  hrceding  season  ; 
and  as  it  is  confined  to  the  female  insect,  it  would  appear  to  answer 
the  purpose  of  guiding  or  inviting  the  male.  But  it  has  been  observed 
hf  MontMUard.  that  tiit  egga  are  abo  ooeaabnallj  InmiBous ;  and 
Mr.  Macaitnej  eoafimia  tins  observation,  as  he  once  aaw  a  qvantitf 
of  them  shine  unremittingly  for  several  days  together. 

Of  the  genus  Fulgora,  only  three  have  been  particularly  noticed 
for  the  light  they  yield, — the  lantemaria,  candelaria,  and  pyrorhyn- 
ckus  ;  although  it  is  probable,  from  their  atmctore,  that  many  otbeiB 
of  the  genus  possej^s  tJiis  [irt)i)crty. 

The  Pausus  is  remarkable  uiiiy  for  the  situation  of  its  light,  which 
is  carried  at  the  extremity  of  its  antennae. 

The  Seolopendra  eiectfiea  is  not  vncomnum  in  tUs  eooatry ;  and 
yet  the  light  has  not  often  been  obaerred.  Aeooiding  to  the  antfaoc^a 
ohaervatkm,  the  light  is  communicated,  and  remains  wUe  for  some 
time  on  a  hand  that  has  touched  it ;  and,  in  one  or  two  instaaoea* 
insects  which  had  been  long  confined  from  the  light  did  not  appear 
luminous,  but  acquired  this  faculty  after  being  for  some  time  exposed 
to  daylight. 

llie  Cancer  fvlgrn^  w;ls  (h>rovered  bv  Sir  Josepli  lianks,  \\  ho  ob- 
served that  its  whole  body  was  iiluxmuated,  aud  produced  very  vivid 
flaahes  of  light. 

Of  the  Monoeoli,  the  author  redcons  tiiree  species  that  are  huni- 
nous ;  one  diMOfeied  hy  Godeheu  de  KivUle,  and  two  by  Capt.  Hois- 

hurgh. 

With  respect  to  the  Nereis  noctiluca,  to  which  the  light  of  the  sea 
has  been  ascribed  by  VianclH,  Griselini,  Spallanzani,  and  others,  in 
various  parti?  of  the  Mediterranean,  find  by  Adleo  in  the  African  and 
liidiaii  oceans,  the  author  is  of  opniion  that  it  never  appeiurs^  on  the 
coasts  of  this  country,  and  that  the  light  ot  the  sea,  which  we  must 
frequently  witneaa,  la  eauaed  by  Mednav, 

Of  these,  the  laigest  is  the  MeduM  peUucens,  discoveted  by  8ir 
Joseph  Banks,  along  with  the  Cmuer  /ulgens,  in  his  voyage  with 
Cai)t.  Cook  between  Madeira  and  Kio  de  Janeiro.  This  is  six  inches 
in  diameter.  Tht  moctUuea  described  by  'faskal  is  three  inches  in 
diameter. 

Another  Mcdtisa  \^aH  discovered  hv  Spallanzani  in  the  Straits  of 
Messina :  it  is  said  to  be  as  bright  as  a  torch,  and  visible  at  tlic  dcplb 
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of  thirt^^-five  feet  below  the  surface  of  the  sea.  As  this  li^^ht  occa- 
■kmaUy  disappears  entirely,  and  retq^fn^rs  after  a  C4>iii«ideriil>le  inter* 
nd»  Spullafiiani  suppoMd  the  animal  to  be  Innunoua  only  when 
In  motioo,  and  that  the  ceaMtkm  depends  upon  its  being  at  perfect 

rest. 

llie  Fyrosoma  Aikmticum,  discovered  by  Peron,  leena  confined  to 
certain  latitudes,  and  its  light»  like  that  ol  the  fonutf,  IB  BOppOSed  to 
be  visible  only  during  motion. 

Mr,  Macartney  has-himseU  discovered  one  Beroc  not  Ijtlore  ob- 
seri-ed,  and  two  Medusae,  unless  one  of  the  latter  be,  in  iact,  the 
Medusa  kemupharica  of  Gronoviufl  and  uf  MuUer,  who  did  not  per- 
oei¥e  it  to  be  lominoiM.  Hie  aeoond  Medusa,  from  its  extreme  mi* 
imtenei  and  brilHaney,  he  calls  Medtua  teiattUoMM  :  on  acooont  of 
its  smallnwis  it  cannot  be  separated  from  the  water  bnt  by  straining 
duoogh  a  cloth.  When  a  small  number  of  them  are  ptit  into  dear 
water,  it  is  difficult  to  distinguish  them  while  separate,  on  account 
of  the?r  minuteness  and  transparency ;  Hnt  as  they  ^dually  (xUeCt 
at  the  surface  of  the  water,  they  then  appear  together  of  a  dusky 
straw  colour. 

It  to  this  species  of  Medusa  that  the  autlior  in  inclined  to  ascribe 
many  phenomena  of  iUnmination  of  large  portions  of  the  sea  which 
have  been  described  by  nscfigalois* 

In  aone  instances  the  sea  has  been  compared  to  a  plain  of  snow. 
Capt.  Uonbargh  saw  it  of  an  uniform  white  colour,  like  milk,  on  the 
Malabar  coast,  and  says  it  has  frequently  that  appearance  in  the 
Baoda  Sea,  The  same  was  observed  by  Mr.  Lang^taffe  in  a  voya^ 
from  New  Hollfmd  to  China;  and  it  was  ascertained  hv  him  to  arise 
firom  numerous  minute  bodies  of  the  size  of  small  pins'  heads,  which, 
when  lifted  out  of  the  water  by  adhcrmg  to  the  hand,  were  found 
connected  togethn  as  a  chain. 

AtMargate  the  author  has  seen  tiicse  in  great  abondanee;  and  in 
certain  pazta  of  MiUbrd  Haven  they  are  generally  so  numerous,  that 
on  one  occasion  he  sepuiited,  bystnining,  a  pint  of  Medusm  Irom  a 
gidlon  of  the  water. 

^Ir.  Macartney  next  examine?  the  pnrticulnr  stmrturp  of  those 
insects  which  ]>o?sp?s  distinct  organization  for  the  production  of  light; 
as,  the  various  species  of  I^mpyria,  Elater,  Fulgora,  and  Pausus. 

The  light  of  the  genus  Lampyris  resides  generally  in  the  last  rings 
of  the  abdomen,  in  the  common  glow-worm  these  rings  are  very 
transparent,  and  there  is  diffused  over  theur  internal  surfece  a  yellowish 
aubstonee  that  has  been  compared  to  paste ;  but  the  author  observes 
that  the  matter  is  oiganiaed.  He  also  remarks^  that  in  the  Ust  ring 
of  the  abdomen  there  are  two  small  sacs  that  emit  a  light  brighter 
than  the  rest,  and  apparently  less  under  the  control  of  the  will,  as  it 
is  more  permanent. 

In  the  Elater  noetihcus  and  Elater  ifnitus,  there  is  a  similar  soft 
yellowish  substance  und^Tueath  the  corselet.  But  in  those  ol  tlie 
genus  I' uigora,  which  the  author  lias  had  opportunities  of  examining, 
this  peculiar  matter  was  not  distinctly  observable. 
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lu  noae  uf  iUc^  animiiL  could  Mr.  Macartney  discern  thut  tiie 
Itnunoas  organs  were  nip|ilied  either  witii  oerv  es.  or  with  air  tubes, 
better  than  oilier  pwtiaC  thrtr  bodies. 

With  tb«  €fic<|ition  of  tboM  tnaeeli^  in  wbkfa  tbe  liglife  ii  rnifimd 
to  pMtiCTJur  puti,  the  exhibition  of  light  appears  to  the  aotbor  to 
depend  on  the  premoe  of  a  inid  mttter  diAned  througboiit  Ibe 
whole  Inxiy  of  the  nntm>J. 

By  squeezinp  the  tiuitl  ul'  two  Itirj:^  Medusa?  into  a  gla5s»  of  well* 
VHtpr,  it  was  rt  niJcrtd  lumuiuus  lor  nrarly  an  hour  and  a  hnlf.  Airi- 
tatioQ  also  occasioned  a  fresh  .i|»peaTance  of  light  after  tluil  period, 
and  even  after  agitation  ceased  to  produce  any  effect,  an  increase  of 
tempentnra  icndeved  it  again  lumiiKiua  for  a  abort  tine. 

&aet  the  phrnnmma  of  animal  light  have  been  attempted  to  be 
eiphinrd  in  variona  vayaby  different  authors,  and  since  their  ezpe- 
rimenta  are  in  many  reapeefes  at  variance  with  each  other,  the  oathor 
adds  a  series  of  experinenta  of  hia  own.  from  which  be  dmwa  bta 
own  conclusion?*. 

A  §:low-wonn  lived,  and  emitted  light,  neariy  two  hours  in  a  giam 
of  water,  though  thus  confined  from  oxygen. 

The  luminous  i^uU>tance,  after  Utiug  extracted  from  glow-worms, 
gave  no  light. 

Hie  luminouBiacBt  on  the  contniy,  after  having  been  cutout  finom 
the  tail  of  the  glow-worm,  continued  to  emit  U|^t  aevetal  honm  in 
the  atmosphere ;  and  when  put  into  water  the  power  was  praloQged 

to  forty-eight  boun. 

lU  upplu  ation  of  heat  they  were  not  rendered  more  luminoua^  and 
had  no  tendeney  to  active  com^ll^tion.  iike  phosphorus. 

'Hie  lurainour'  pfu-t  of  the  gluw  -  worm  appeared  to  raise  a  dclicntc 
tiiennouieter,  somewhat  more  thsui  utlier  part*  of  its  body ;  but  of 
this  fact  the  author  is  not  confident :  but  when  the  luminous  sacs 
had  been  separated  from  the  body  of  the  animal,  tbcM  had  no  effect 
on  the  thermometer,  thoog^  they  continned  to  emit  light. 

By  heating  some  water  oontaining  Meduam,  the  brifiiancy  of  their 
light  waa  very  much  increaied ;  but  they  were  killed  in  leaa  than  a 
minute. 

•Some  of  tlie  same  Medusa?,  being  jnit  into  •spirits  of  wine,  knitted 
immediatelv  n  "^froTiir  light,  which  contimuil  till  tliey  <liiil. 

ITie  M'dusij  sfuiDiliins,  or  hemisphte/  ii  a,  bciiig  ]>ut  uiuicr  the  re- 
ceiver of  an  air-puuip,  ui  a  \  e6fiel  of  water,  continued  to  emit  iigiit, 
notwithstanding  complete  exhauation  of  the  air. 

A  Mednaa,  upon  being  deetrified  by  sparim  from  an  electric  mn- 
dime,  waa  not  excited  to  give  out  light.  But  when  shocks  were 
transmitted  through  a  collection  of  MedkMr  kmi^^kmem,  tbey  were 
excited,  and  shone  with  great  brilliancy. 

From  these  experiment**,  says  the  author,  it  api>enr«  tlint  the  lu- 
minous substance  i«  hv  no  means  of  the  nature  of  i;lu)>phorus,  as  it 
often  fshows  the  f»Lrun^-cst  liirht  wlien  excluded  trum  oxygen  gas  ;  and 
>u  Uv  hum  undergoing  any  process  of  corabuiftion,  it  is  incapable  of 
l>eing  inflamed ;  tliat  the  increaae  of  heat  during  the  shining  of  glow- 
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worms  i«  mcrflv  an  accompaniment,  not  an  ctTectof  tlie  phenomonon; 
and  thut  lu  at  and  electricity  act  merely  like  other  stimuli  uj^u  the 
vital  powers  of  the  animal. 

O^tervations  and  Experiments  on  Pus.    By  George  Pearson,  M.D, 
F,R.S.    Head  July  5,  1810.    IPhiL  Trans.  1810.;?.  294.] 

The  author  ])refaces  the  acooniil  of  hit  experiments  and  ob«crm* 
tions  on  the  nature  and  properties  of  purulent  fluids,  by  an  etymo- 
loirical  disquisition  concLruiu^  the  origin  of  the  word  Pus.  rmd  the 
various  senses  which  philol()E:i^ts  mav  diseover  for  the  word  tti  o*,  bcr 
sides  the.  distinct  signification  givt-u  to  it  by  Hippocrates,  uf  a  tiiick, 
white,  inodorous,  uniformly  smooth  fluid,  which  is  contain^  in  an 
afaaooi.  Frmh  the  etymdogy,  Dr.  Pcmon  next  prooeeds  to  the 
history  of  the  several  opimons  that  have  been  entertained  respecting 
the  formation  of  piurolent  matters,  and  of  the  characten  by  which 
different  persons  Imve  endeavoured  to  dittingniih  real  pus,  horn  such 
purulent  fluids  as  ought  rather  to  be  considered  as  modifications  of 
mucus.  Since  nothing  appears  to  have  been  added  «lnce  the  date  of 
Mr.  Home's  dissertation  on  pus,  which  was  written  ni  the  year  17li8, 
Eh*.  Pearson's  history  concludes  with  an  outline  of  Mr.  Home's  ac- 
count oi  tiie  luituie  of  pus.  According  to  him,  pus  is  compu^tfii  of 
globules  swiflMning  in  a  tran^Nurent  aqueous  fluid.  The  globules,  on 
which  its  opacity  depends,  arc  fiinned  subsequently  to  &e  secretioa 
of  the  transparent  fluid*  Ussy  are  not  soluble  in  cold  water,  like 
those  of  blood,  but  are  decomposed  by  boiling  water;  and  the  fluid 
in  which  they  swim  is  not  coagulable  by  heat,  as  serum,  but  is  co> 
agulable  by  sal-ammoniac,  which  does  not  cna^ilate  scrum. 

Dr.  ]\*arson's  examination  of  pus  is  di\'ided  into  six  section?,  of 
which  the  tirst  tn^ts  of  the  simple  and  obvious  properties ;  and  he 
distinguishes  four  differeut  kinds  of  pus. 

1.  llie  cream-like  and  equally  consistent. 

2.  The  cuidy  of  nneqval  consistence. 
9.  The  scrolls,  or  thin  kind. 

4.  The  thick,  viscid,  or  sUmj. 

Of  course,  as  he  examines,  under  the  name  of  pus.  fluids  m  dif- 
ferent from  eacli  other,  he  obtiiin?  results  which  dilfer  accordingly 
Iq  the  qualities  und  quantities  of  their  ingredients. 

In  the  second  section  the  at^onry  uf  caloric  is  observed. 

Accordin£^  to  the  author,  all  kinds  of  pus  are  coagulated  between 
160*^  and  1G5°  uf  Fahrenheit.  By  continued  heat  the  water  is  eva- 
porated, and  there  remains  a  dry  brittle  mass,  amounting  to  about 
one  seventh  or  one  eighth  of  the  original  weight.  By  exposure  to 
greater  heat  an  a  crucible  of  platina,  the  greatest  part  of  this  resi- 
duum was  oonsmned,  and  there  remained  only  the  salts  of  the  serum 
fused  together.  aT)d  amounting  to  -rivth,  v^^th,  or  t^idth,  of  the 
original  quantity  of  pus  employed. 

These,  says  the  author,  consisted  chiefly  of  muriate  of  st)da.  phos- 
phate of  lime,  ()otasli,  with  strung  indication  of  carbonate  of  hme. 
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and  a  «tttlphatc,  br<:i(1e  traces  of  phn<7phAteol  magntrift,  oskleiif  iroo. 
iUld  vitritiahle  matter  (probably  '-ilica). 

llie  ditfert'nt  kindfe  of  pus  are  next  mixed  with  hirj^c  {|iiantities  of 
water,  and  tlie  matter  wiiicb  subsides  examuaHi  i?e]>arnti  Iv  from  the 
WHter.  la  Uie  same  maimer  tliey  are  next  mixed  witli  idcohol,  and 
afterwanb  with  acetic  acid,  Imt  without  any  remaikaUc  rcmilta. 
Dr.  Peataon  aho  made  Tariotts  attetnpta  to  diicoYer  a  criterion  bj 
which  to  distinguish  pus  from  mucus ;  but  after  trying  the  agency 
of  aulphnric,  nitric,  and  muriatie  acids,  be  says  he  could  by  these  dis- 
cover no  coQitant  efaaiacteristie  yrapcrty  of  tfaeee  aobetanoea  by  each 
experiment*. 

By  alkalies  also,  he  was  not  more  siiccespful ;  nor  did  the  s«ubse- 
quent  addition  of  acids  to  tho  solution  atiord  critc'ria  which  coultl  he 
depended  upon,  as  has  been  supposed  by  other  experimentalists. 
After  trial  of  eeveral  dHlereat  neutral  aalts,  he  obaerrcd  the  aane 
efleet  from  fal-ammontae  which  had  been  noticed  by  Mr*  Hnnter, 
and  waa  considered  by  him  as  coognlatioii :  but  Dr.  PearKm  givea  it 
the  name  of  inspissation,  and  observcBj  that  thia  eliect  is  not  pio- 
duced  in  expectorated  matter  by  the  same  salt ;  so  that  this  is  m- 
doubtedly  n  criterion,      it  was  supposed  to  be  by  Mr.  Hunter. 

From  the  whole  ot  his  experiments.  Dr.  Pearson  infers  tiuit  pus 
essentially  ronsists  ol  three  distinct  Bubstaaces  :  first,  an  animal  oxide 
in  the  form  of  hue  curdy  particles,  not  sc^uble  in  water,  nut  coagu- 
laUe  into  one  maaa  by  hot  water;  eeoondly,  a  limpid  fluid,  like 
aenmi  of  blood,  and  like  it  ooagniable  by  heat  or  by  alcohol;  and 
thirdly,  innumerable  spherical  partidea,  mble  only  by  the  micro* 
scope,  not  aohtUe  in  hot  or  cold  water,  and  apecifically  beaiier 
than  water. 

He  observes  also,  that  other  cxtrnneous  matters  are  sometimes 
mixed  with  pus :  that  whenever  pus  is  fetid,  it  is  in  the  state  of  pu- 
trefactive fermentation;  that  the  seveml  ingredients  in  j)us  arc  jjro- 
duct^  of  becretian ;  that  the  varieties  of  purulent  matter  depend  on 
the  proportion  of  its  emential  ingredients;  that  the  aaline  ingredients 
befote  named  are  dlssolTed  in  the  seroos  flnid,  and  that  the  qnanlii^ 
of  these  is  less  than  in  an  equal  quantity  of  expectontad  matter,  bat 
mnre  than  in  an  equal  quantity  of  serum  of  blood. 

lliat  besides  the  consistence  of  pus  depending  upon  the  proportion 
of  its  essential  intrredlent?,  some  difference  may  also  arise  from  the 
mode  or  state  of  co  it^^uiatinn  of  the  matter  which  gives  the  ojjacity. 

According  to  the  above  iaftTcnees,  the  author  conceives  that  a 
distinct  and  deEnite  notion  uf  the  substance  to  be  considered  aii  pus 
is  exhibited,  and  that  it  will  now  be  readily  aaoeitaincd  what  is  and 
what  ii  not  pus,  by  a  few  easy  experimental 

Bnt  ainoe  it  is  finsquently  disguised  by  the  admixture  of  other  mat- 
ten,  and  a  degp^  of  ambiguity  arises,  especially  in  pulmonic  die* 
eases,  he  concludes  by  endeavouring  to  elucidate  the  subject,  by  re- 
marks on  puriform  matters  expectorated  in  different  cases  of  poi- 
moaary  disordeis. 
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The  Bakerian  Leetwre.  On  Mme  ttfike  Comhinaihu*  nf  Ori^nniriaiir 
Ga»  and  Oajgem,  and  on  the  chemiral  Relath»t  of  thrst*  Principlex, 
to  inflmnmMe  Bodiftf.  By  Humphn'  Oavv.  LL.D.  S^r.  R.S. 
F.R.S  E  M  W  f  A  amlM,RJ.  Read  November  I. 18 10,  [Pka. 
Tttuu.  18il,/».  l.j 

Mr.  Th^,  hsring  in  hit  last  commwmaitiqn  to  the  Sodety  ex- 
preaied  hii  belief  that  the  substance  called  oxjmiiriatie  add  gas  haa 

not  yet  been  decompounded,  but  ia  simple,  as  far  as  our  present 

knowledge  extends,  and  having  been  confirmed  in  that  opinion  by 
subsequent  exjH  nmrnts,  endeavour*,  on  the  pres^ent  orrnsion,  to  se- 
lect such  exj'irinu  nrs  ;ls  tend  to  ilhi^-trate  more  fuUy  the  nature,  ])ro- 
perties,  and  combmations  of  tliis  hubi^tance  with  inflammahle  bodies, 
and  compcures  its  properties  witli  those  of  oxygen,  to  wiiich  he  con- 
siden  it  as  beaxing  the  closest  analogy. 

When  potasiinm  is  ezpoaed  to  oxymitriatie  gas,  the  intensity  of 
tiieir  mntual  attiaetion  oocasioos  spontaneous  inflammation.  Ten 
giaina  of  potassiom  ahsofb  about  eleven  inehes  of  the  gas ;  and  they 
form  a  neutral  compound,  xrhicli  is  Uie  same  as  muriate  of  potash 
which  has  been  i«z^nited.  When  this  metal  or  sodium  sire  burned  in 
oxygen  gas,  the  combustion  m  much  les»  vivid,  since  ttieir  attractions 
for  oxygen  are  feebler  than  for  oxymuriaLic  gas ;  and  tlic  alkidies, 
jjotasii,  and  soda,  ai  e  lonned  in  a  state  of  extreme  dryness ;  but  under 
certain  ctreiunstances  they  are  liable  to  combine  with  an  ezcesa  of 
csygen,  and  to  become  peroxides,  as  observed  by  Messrs.  Gay-I^isMO 
and  Thenard. 

The  oxides,  when  newly  fomed,  being  perlectly  dry,  require  a 

strong  red  heat  to  fuse  them.  When  small  qoantities  of  water  are 
nMi'd  to  them,  they  heat  violently,  and  are  converted  into  hydn^es 
that  are  ea-sily  fused,  and  arc  in  a  certain  degree  volatile. 

By  ignition  they  noi  tin-  whole  of  the  water,  but  retain  a 
portion,  as  has  been  observed  by  M.  BerthoUet  and  M.  D'Arcet. 
Mr.  Davy's  method  of  ascertaining  tiie  quantity  of  water  retained, 
waa  by  means  of  the  boracic  acid,  previously  dried  by  heating  to 
whiteness  for  nearly  an  hour;  and  he  found  about  IC  |)er  cent,  in 
potash,  and  about  23  in  soda.  But  when  iK^tassium,  or  potash  re- 
cently prepared  from  potassium,  was  employed,  and  combined  witli 
dry  boracic  acid,  no  moisture  whatever  was  extracted.  It  is  evident, 
therefore,  that  common  pota?ih  and  soda  are  hydrate.-*,  and  that  the 
compouudd  tormed  by  the  combustion  of  the  alkaline  metals  are  pure 
metallic  oxides,  free  from  water. 

If  one  grain  of  potassium  be  burned  in  oxygen  gas  it  aI)sorbs 
half  a  cubical  inch,  and  if  the  oxide  so  formed  be  subsequently  ex- 
posed to  oxymnriaiic  gas,  then  one  and  one  eighth  cubic  inch  of  this 
gas  are  absorbed,  and  the  half  cubic  indi  of  oxygen  is  extricated. 
When  diy  potash*  or  peroxide  of  potassium,  are  heated  in  oxymu« 
riatic  gas,  no  moisture  is  extricated,  excepting  when  the  gas  itself 
contains  aqueous  vapour.  But  when  muriatic  acid  gas  was  introduced 
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to  putaflh  famed  hy  the  oombostioii  (if  potaflMnm,  then  mter  wis 
iiutiiiitly  Ibnned,  qimI  oxymumte  of  potassium. 

Hie  phenomena  when  sodium  or  soda  aie  emplojred,  are  precisely 
analogous  to  the  funner ;  but  the  qnantity  of  oxygen  absorbed  by 
sodium,  and  extricated  from  it  by  ozymuriatic  gas,  ia  very  neaiiy 
twice  as  much  as  with  potassium. 

When  two  partes  of  j)otaissium  are  houtPtl  with  common  salt  that 
has  heen  previously  dried,  the  salt  is  (lL'coTn]iounded  ;  and  one  ])art 
of  sodium  ib  obtauicd  in  a  very  pure  Estate  by  au  extremely  tuny  pro- 
cess* 

Fktmi  the  expcrimcnta  on  sodium  contained  in  the  last  Bakerian 
lecture,  Mr.  Davy  deduces  the  elementary  number  22,  aa  representing 
the  proportion  in  which  it  unites  with  diffeient  bodies. 

He  observes  also,  that  the  proportions  ascertained  on  the  present 

occasion  to  exist  in  the  hydrate?  of  }>otnsh  nnd  (if  soda,  accord  with 
the  supposition  that  they  each  conttuu  one  part  of  water,  combined 
with  one  of  the  respective  ;dkali. 

The  i)roportiontt  also  ut  potash  or  soda  in  different  neutral  com- 
binations by  these  estimates  (says  Mr.  Davy),  will  be  found  to  agree 
Tery  nearly  with  those  derived  from  the  most  aceinale  analysea;  and 
aa  one  instance,  he  refers  to  Dr.  Maicet's  aaa^rsia  d  muriate  of  soda. 

Since  the  muriates  aS  barytes,  lime,  and  strontaa,  when  thoroughly 
dried  by  exposure  to  a  white  heat,  are  not  decomposable  by  boracic 
acid,  or  by  nnx  simple  nttnctione,  Mr.  Davy  was  led  to  siippo*ic 
that  they  consisted  of  tlu  ir  j  n ciiliar  metallic  bases,  c  ombined  with 
oxymnriatic  i^s :  and  he  is  cuntirraed  in  this  opinion  by  the  result 
of  other  txj)crirm  nts ;  for  when  these  cartlis  are  heated  to  redness 
in  oxymuriatic  gas,  the  same  dry  muriates  are  formed,  and  oxyf^n 
is  expelled.  The  proportion  which  this  oxygen  bears  to  each  eaith, 
Mr.  Davy  has  not  yet  ascertained ;  but  he  found  it  to  be  in  the  con* 
stant  ratio  of  one  to  two  in  volume  of  the  oxymuriatic  gaa  employed. 

When  dry  quick*lime  was  heated  in  muriatic  gas,  water  waa  im- 
mcdiatelv  formed  ;  and  it  mn  hnrdlv  be  doubted,  says  Mr.  nnvy, 
that  ihh  arose  from  the  union  of  hydrogen  from  the  acid  with  oxygen 
firom  thi"  lime. 

'I  iie  author  next  endeavoured  to  obtain  the  metals  of  baryte?, 
strontia,  and  lime,  from  their  muriates  by  means  of  potassium ;  and 
though  he  did  not  succeed  in  sepanting  them,  he  is  of  opinion  that 
either  the  bases  of  the  earths  were  wholly  or  partialiy  deprived  of 
oxymuriatic  gas  by  this  process,  or  that  the  potassium  had  entered 
into  triple  union  with  their  muriates. 

When  fmall  portions  of  the  common  metals  were  h^ted  in  oxy- 
muriatic gas,  they  each  inflamed,  with  the  exception  of  gold,  silver, 
and  lead. 

The  product  from  arsenic  was  !)utter  of  arsenic  hii^hly  volatile ; 
that  from  antimony  was  butter  of  antimony  easily  fusetl.  but  crystal- 
lizod  when  cold,  lliose  from  tcUiirium,  zinc,  and  blnnuth,  were  very 
similar  to  the  preceding. 
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'fbe  product  from  mercury  was  eoirosive  subUmate. 
The  compound  formed  with  iron  was  of  a  bright  brown,  iridescent, 
like  the  Elba  iron  ore»  volatile  at  a  very  moderate  heat,  and  fomiiiig 

brilliant  crystals  on  the  skies  of  tho  vi-st^el. 

Tin  afforded  Libavms  s  liquor,  iiii\  iiiG:  its  usual  properties. 

"When  instead  of  the  metals  themselves  tlieir  oxides  were  exposed 
to  the  action  of  oxymuriatic  gas,  oxygen  was  given  off,  in  most  cases 
at  aheatbeliywKdiieas;  and  the  quantity  wai  the  same  as  had  been 
pievioiisiy  absorbed  by  the  metals. 

¥vm  the  whole  of  the  present  series  of  experiments,  Mr.  Davy  de- 
rives coofirmatiim  of  his  former  opinion  respecting  the  simple  nature 
of  oxymuriatic  the  Icadinj^  property  of  winch  is  its  tendency  to 
unite  with  inflammable  bases,  forming  binary  compoimds.  Since  its 
alhnity  is  m  most  cases  greater  than  that  oi  oxygen,  it  either  pro- 
duces the  expuli<ion  of  the  oxygen,  or  causes  it  to  enter  into  new 
combinations.  He  coni>iders  the  oxygen  that  is  expelled  to  arise  Irom 
the  oxide,  because  it  is  in  proportion  to  the  quantity  which  the  oxide 
contained*  and  bears  no  relatioo  to  tbe  quantity  of  acid. 

If  the  oxymuriatic  gas  consisted  of  any  acid  matter  comUned  with 
oxygen,  its  acidity,  says  Mr.  Davy,  should  appear  when  it  is  united 
to  phosphorus.  But  when  two  parts  of  this  gas  are  combined  with 
one  of  phosphorus,  the  compound  1ms  no  effect  on  litmus  paper,  and 
does  not  act  on  dry  lime  or  dry  magnesia.  But  by  union  with  hy- 
droc^t  n  it  forius  lui  acid  ;  in  the  same  manner  oxygen  communicates 
acid  properties  to  sulphur  and  phosphorus. 

Altfaou^  its  affinities  are  in  general  superior  to  those  of  oxygen. 
Mr.  Davy  notices  some  exceptions.  For  instance,  the  bocacic  and 
phosphoric  acids  are  not  decomposed  by  it ;  and  the  same  appears  to 
be  the  case  with  the  peroxides  of  iron  and  arsenic. 

Of  ail  the  different  bodies  supposed  to  be  elementary,  nitroj^en  is 
that  which  has  the  weakest  tendencies  to  combination  in  general;  and 
it  docig  not  hit  tierto  appear  to  have  ;iny  affinity  for  oxymuriatic  gas. 

With  rt'>j)ect  to  the  simy)h'  or  compound  nature  oi  nitroii^n,  Mr. 
Davy  hcis  not  yet  arrived  at  any  satisfactory  conclusion,  although  the 
general  result  of  his  attempts  to  decompose  it  has  shown  an  apparent 
evolntion  of  hydrogen,  and  other  efiects  which  could  only  be  ascribed 
to  the  presence  of  oxygen. 

But,  on  the  contrary,  the  numerical  exprosion  for  nitFOgeUp  which 
corresponds  to  13*4,  does  not  accord  with  any  simple  proportion  of 
oxygen  and  hydroiren  ;  and  this,  together  with  other  circumstances, 
occasion  Mr.  Davy  to  resist  the  inference  of  itsbeinL:  dt  (  ompounded. 

ITie  author  concludes  with  retiections  on  the  numeucliiture  ut'  oxy- 
muriatic gas,  and  its  compounds ;  since  it  appears  to  hiin  tiiat  an 
alteration  is  necessaiy  tu  assist  the  progress  of  discussion,  and  to 
diffbae  just  ideas  on  the  subject. 

It  is  to  be  regretted  that  the  great  discoverer  of  this  substance  did 
not  originally  atiix  to  it  a  simple  name  to  which  we  might  now  recur; 
but  his  term  depblogisticated  can  hardly  be  adopted  ip  the  present 
state  of  science. 
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Mr.  Davy,  preferring  eome  name  founded  upon  one  of  its  obvioui 
and  chamctrristic  j>ro]>t»rties,  proposes  ehhrir  gafi,  which  does  not 
imply  any  error,  and  wuuld  not  require  to  he  changed,  even  if  it 
should  hereafter  be  discovered  to  be  a  compound. 

For  expressing-  the  conijMjumis  of  this  substance  with  other  bodies, 
he  is  not  disposed  to  employ  the  same  term,  but  proposes  adding  to 
each  base  the  tonunal  syllable  mm,  which  ii  to  imply  the  preaence  of 
the  chloric  baie.  Thw  horn  aiivcr  la  to  be  called  aifientHie;  butter 
of  antimony,  antimoaiJie,  &c.  He  conceives  also,  tliat  by  means  of 
vowels  prefixed  to  tlie  name,  the  proportion  in  which  tiua  body  ia 
combined  with  others  mny  be  conveniently  ezpieaaed. 

The  Croonian  Lecture  On  some  Physiological  Researches,  reacting 
the  Infiurnrr  of  fhr  Brain  on  the  Action  of  the  Heart,  find  on  the 
Generation  of  animal  Heat.  By  Mr.  \\.  C.  lirodie,  FJt,S,  Kead 
December  20.  1810.    [Phil,  TVans.  IHU.p.  36.] 

It  has  been  observed  by  Mr.  Cruickshank.  and  the  same  obser- 
vations have  been  made  by  M.  Bichat  (in  his  lUcherches  Physiolo- 
giques  tmr  la  Vie  et  la  Mort),  that  the  brain  i«»  not  directly  noce«?Rry 
to  the  action  of  the  heart:  and  that  when  tlic  functiona  of  the  hnun 
are  destroyed,  the  circulation  of  the  blood  cetuaeii  only  in  con^^uence 
of  tiie  suspension  of  the  respiration. 

The  former  of  these  observations  Mr.  Brodie  had  found  to  be  cor- 
rect; for  if  the  a|nnal  manow  were  divided,  though  the  reapiiation 
was  tiieieby  immediately  stopped,  still  the  heait  oontinned  to  con- 
tract, and  to  propel  forward,  for  a  short  time,  dark-coloured  bloods 
and  even  when  the  head  was  entirely  removed,  if  the  blood-vessels 
were  secured  by  li^dture,  the  circtilation  seemed  unaffected  by  the 
entire  sej  aration.  It  appeared,  therefore,  in  conformity  to  the  second 
obscrv  aiiun,  to  cease  ijolely  in  conseqtience  of  the  suspension  of  re- 
spiration ;  but  Mr.  Brodie  conceived  tliat  this  point  might  admit  of 
direct  proof  by  experiment ;  for  in  that  case  the  heart  should  con- 
tinue to  act  for  a  greater  length  of  time,  if  tiie  proceaa  of  reqMratSom 
were  carried  on  artificially. 

The  present  lecture  comprises  the  details  of  his  experiments  on 
this  subject. 

Tlie  first  experiment  was  made  upon  a  rabbit,  the  head  of  which 
was  removed  after  the  blood-vessels  had  Ix^en  tird  Tip  ;  and  the  lungs 
were  then  inflated  artificially  once  in  fivr  st^  comi-^,  during' twenfy-tive 
minutes,  'llie  circulation  of  the  blood  was  found  to  cnntamc  the 
whole  of  that  time ;  but  it  was  observed  that  no  secretiun  of  urine 
took  place. 

The  second  erperiment  was  made  upon  a  middle-aixed  dog,  for 
the  purpose  of  ascertaining  also,  whether  the  animal  heat  vras  Inpt 
up  to  its  natural  standard.  At  the  end  of  two  hours  the  pulse  con- 
tinued as  high  as  seventy,  but  in  the  next  half  hour  it  was  found  to 

have  declined  rapidly,  and  the  artificial  respiration  was  discontinued. 
At  the  end  of  one  hour  a  thermometer  in  the  rectum  had  fallen  6 ' ; 
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iltiieeiid  of  twd  hoM  it  hid  fUkn  U^'mtlie  tiKmx;  tiiditdie 
cad  of  the  cxpcrinient  SO^  in  the  thona. 

At  the  beginning  of  this  experiment  the  urelen  had  been  tied ; 
and  at  the  end  of  the  experiment  it  ww  fiNuid  thgt  no  urine  wee  col- 
lected above  the  ligature. 

The  third  experiment  was  made  tipon  a  raW)it ;  and  the  artificial 
respiration  ^^■;Ls  continued  one  lunir  and  forty  minutes.  A  thermo- 
meter in  the  cavity  of  the  nh(i(jrai:u  fell  in  the  first  hour  from  100'-  to 
S9°;  and  Lu  tiie  next  forty  imnutes  to  ;  but  in  the  cavity  of  the 
tfaoiix  it  WW  w  low  ai  SSP, 

8inec  the  blood  in  these  experiments  was  obienrcd  to  ictain  ita 
fiorid  red  ooionr  in  the  arteries,  it  might  be  expected,  aecofding  to  the 
common  theory  of  animal  heat*  to  fCtatn  also  its  proper  temperature; 
but  Mr.  Brodie  observes,  that  this  must  alM>  depenid  on  the  fulness 
and  frequency  of  the  pulse,  together  with  the  fiilnes-^  nnd  frequency 
of  inspiration.  It  therefore  became  necessary  to  attend  particularly 
to  these  circumstances. 

In  the  fourtli  experiment,  which  was  also  made  upon  a  rabbit,  the 
nataial  inspirationa  were  imitated  as  nearly  as  possible ;  and  at  the 
end  of  forty  minntea  the  ptdse  was  found  to  contume  as  high  as  140 
in  a  minnte.  bnt  the  heat  had  decUned  from  99^  to92^^  At  the  end 
of  one  hour  and  twenty-five  mmutss,  a  thennometer  in  the  peiicar- 
dium  was  85^  in  the  abdomen  87**. 

In  the  fifth  experiment  the  pulse  continued  at  140  for  upwards  of 
iin  hour,  but  the  lieat  in  the  rectum  declined  from  101^'^  to  9*>^. 

In  a  subsequent  experiment  two  raljhits  were  chosen,  as  nearly 
alike  in  size  and  every  i)articular  as  pos.^ihle.  Botii  were  killed  ;  but 
one  was  suffered  to  cuul  gnuiuaHy  without  luterruption ;  and  in  the 
other  the  eireulation  was  oontinoed  by  means  of  aralicial  lesphration. 

At  the  beginning  of  ^  experiment  the  temperature  of  eaeh  was  99^. 

At  the  end  of  half  an  l  iour  that  of  the  former  was  9[)  ' ;  the  ktter  97^ 

Three  quarters  of  au  hour   96       ■  'Jo^ 

One  hour  ,  96}    94 

One  hour  and  a  half.  94    91 

It  appeared,  therefore,  that  respiration  tended  rather  to  cool  than 
to  support  the  animal  iieat.  But  since  it  was  possible  that  a  small 
{lorttan  of  heat  might  be  generated,  but  eounteracted  by  the  contact 
of  cold  air.  a  subsequent  experiment  was  made»  in  which  the  large 
vessels  of  the  heart  were  tied»  so  as  to  prevent  any  circulation  of  the 
Idood ;  and  in  this  case  the  heat  remained  comparatifely  greater  than 
in  the  former,  as  the  cooling  effect  of  the  air  was  not  ditfused  to 
di^t;mt  parts  of  the  h(H\v. 

From  the  whole  the  author  concludes, 

Ist.  i'hat  tlie  iiitiuence  of  the  brain  is  not  directly  necessary  to  the 
action  of  the  heart. 

3nd.  That  the  interruption  of  the  circulation  is  owing  to  the  stop* 
page  of  fespiratioD. 
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3nL  That  whm  the  influence  of  the  hrein  is  cat  off,  the  secretion 
of  urine  ceases,  and  the  production  of  animal  heat  is  disocuitilUMSd* 
even  though  the  hlood  is  preserved  of  its  florid  red  colour. 

4tli.  Tliiit,  (HI  the  (  (nitrary,  the  coldness  of  the  air  applied  com- 
mun  I  Celled  to  the  blood»  and  thereby  diffused  to  distant  parts  of  the 
body. 

On  the  Expansion  of  any  fund  tons  of  Multinomial^'.  By  Thomas 
Knight.  Esq,  Camwaimcaied  by  Humphry  Da\7,  Esq.  LLJ).  Sec. 
R,S.    Read  June  7,  1810.    [PkU,  Tnatf.  1811,  p.  49.] 

Aa  M.  Arbo^ast  is  the  only  niithor  who  has  cultivated  this  part 
of  analysis  witli  any  great  success,  it  appeared  desirable  t«j  the  author 
to  take  a  different  view  of  the  same  subject,  in  order  to  confirm  Ar- 
bogast's  results  by  a  different  mode  of  obtaining  them. 

His  own  method  has  also  the  fiirther  advantage  of  amviiig  at  se* 
vera!  new  and  remarkable  theorems  (particularly  with  respect  to  in* 
verse  derivation),  which  probably  could  not  be  found  by  tiie  method 
of  M.  Aibogast. 

As  far  ns  concerns  the  functions  of  a  single  multinomial,  the  rules 
are  the  same  as  thoj-e  of  Arbou;ast ;  but  in  tiie  more  difficult  cases  of 
double  and  triple  multlnoraials  aud  functions  of  any  number  of  them, 
the  methods  of  the  author  are  professed  to  be  new  and  exi)editious : 
and  tliey  are  demonstrated  with  a  great  degree  of  facility  and  sim- 
plicity, from  the  analogy  which  reigns  throughout  hb  manner  of 
treating  the  stthpct,  and  which  enables  the  mder  more  readily  to 
retain  the  rules  m  his  memory. 

On  a  Cage  of  nervous  Ajfee^hn  cured  tf  Prenwre  of  tke  OmaUi ; 

with  some  physiological  Remarkf:.    By  C.  H.  Parry,  M,D. 
Read  December  20.  1810.    [PkU.  TYmm.  1811.  p.  89.] 

In  the  year  1788  Dr.  Parry  published,  in  the  Memoirs  of  the  Me- 
dical Society  of  London,  an  account  of  many  symptoms,  such  as  head- 
ache, verti^.  mania,  dyspnoea,  convulsions,  and  others  nsually  de* 
nominated  nen  ous,  that  Imdbeen  removedby  pressure  on  the  carotid 
arteries,  which  the  author  conceives  to  have  operated  by  diminishing 
a  too  violent  impulse  of  blood  into  tlie  vessels  oi  the  btain.  and 
thereby  obviating  excessive  irritation. 

From  various  cases  which  have  occurred  to  Dr.  Parr\-  i^inco  that 
period,  he  selects  one  which  appears  tohini  to  afford  a  i>iiJLriilar  lUus 
tration  of  the  principle.  It  is  that  of  a  lady,  who,  after  having  beeu 
exposed  to  severe  coUl  for  some  time,  was  seised  with  numbness  of 
the  left  side,  succeeded  by  tingHng  of  the  left  hand,  and  dcafiiesa  of 
the  left  ear,  succeeded  by  exceasive  sensibility  to  sound.  These  were 
followed  by  a  feeling  of  contraction  or  stiffness  of  various  mu^^cles  of 
that  side,  and  rubscquently  flutterings  and  twitchings  of  the  flexor 
muscles  of  the  fure-ann  and  of  the  deltoid ;  not,  however,  so  as  to 
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move  her  am  or  hand.  The  nte  of  these  Tibratkuu  wu  maUy 
about  80  in  a  minute;  but  weie  nmcli  mereaied  fnm  any  dight 
cause  of  general  irritation. 

Upon  examination  of  the  carotidB,  they  seemed  to  be  somewhat 

dilated,  for  about  half  nn  inch  in  length;  but  in  other  parts  they 
were  not  iarj^cr  than  natural.  'Hie  involnntarv  motions,  which  in 
this  lady  were  confined  to  the  left  side,  were  not  in  any  degree  af- 
fected by  pressure  of  the  carotids  on  that  pide ;  hut  when  the  riglit 
carotid  Avas  strongly  compressed,  all  the  vibrations  were  uniformly 

^ftoppcd ;  wfaidi,  aays  tlie  aatlior,  havdly  eoiild  ooeur  but  from  le- 
noval  of  mdne  pfeanure  of  the  biain,  and  oonie(|iient  eioeeaive  im« 
latum. 

Oa  the  Non-existence  of  Sugar  h  ikelNood  of  Persons  labouring  under 
Diabetes  Mellitus.  In  a  Letter  to  Alexander  Marcct,  M.D.  F,R^, 
from  William  Hvde  Wollaston,  M,D.  Sec.  R*S,  liead  Jannaiy 
24.  1811.   iPhii.  TroM.  18il»|».  96.] 

Dr.  Mareet»  having  been  leqoeeted  by  Dr.  WoUaaton  to  CTamine 
whether  the  aerooa  ftiud,  lecreted  in  conaeqaenoe  of  the  appiicataoa 
of  a  blister,  eould  be  impregnated  with  pniieiafte  of  potash,  gave  to 
a  young  woman  five  grains  of  this  prussiate,  every  hour,  till  she  had 

taken  thirteen  or  fourteen  such  do«es.  After  the  fifth  do«e.  when  her 
iiruu;  became  l)lue  immedmtcly  by  acUiition  of  sulpiiate  of  irou.  a 
blister  was  aj>plied,  and  the  serum  secreted  in  consequence  was  col- 
lected, whilst  her  urine  still  indicated  the  presence  of  the  prussiate. 
But  in  this  serum  no  prussiate  could  be  detected. 

Dr.  Maicet  a]flo  repeated  Dr.  WoUaaton'a  experiment  on  eerom 
derived  directly  from  the  Upod,  but  with  this  variation,  that  the  blood 
was  drown  by  capping;  and  he  could  not  discover  the  presence  of 
any  prussiate. 

The  iiuthor  observe?,  that  in  several  instance?  in  which  prussiate 
f)f  potash  had  been  t:ik(  n  by  other  persons,  it  could  not  be  detected 
in  their  urine.  some  of  ihu^^e  in  whom  it  failed  to  appear  were 
taking  mercury  at  the  time,  he  conjectured  that  the  difference  might 
possibly  arise  from  that  cause ;  but  as  in  two  other  failures  no  mer- 
cury was  piesent,  he  does  not  by  mncfa  strem  oo  that  conjecture. 

Reply  of  Dr.  Marcet  on  the  some  Subject, 

This  letter  contains  the  details  of  experiments  made  several  yean 

eince. 

First.  On  the  serum  of  blootl,  with  a  view  to  dii-cover  some  easy 
means  of  detecting  tlie  prei»eace  of  i^ugar  added  to  it. 

t^econdly.  Upon  the  blood  of  persons  whose  urine  was  known  to 
contain  sugar,  for  the  puq)ose  of  determining  whether  it  was  al^o 
present  in  their  blood. 

Thirdly.  I  ^i)on  the  blood  of  persons  secreting,  by  urine,  other  in«;rc  * 
dients,  which  had  been  swallowed  for  that  puijfose,  in  order  to  ascer- 
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tain  whether  thm  could  be  detected  in  their  pvnge  tlimgh  the 

blood,  from  the  stomach  to  the  bladder. 

The  method  employed  by  the  author  for  dctrctinj]^  !«uc:nr  in  the 
Berum,  was  first  to  add  dilute  muriatic  acid  to  the  serum,  aiid  t:u  n 
to  heat  it  till  perfectly  coagulated.  The  water  which  exudes  I'roin 
healthy  serum  so  coagulated,  contains  scarcely  anything  but  taits, 
"which  crystallize  by  evaporation.  13ut  if  a  very  small  proportioii  c€ 
sugar  has  been  ^smonufy  added.  It  is  inmei&ttely  detected  iipoii 
evaporating  a  drop  of  this  fluid,  by  the  blackness  and  intermpticin  to 
the  crystallization  which  are  occasioned  by  it.  As  a  foitlier  t^  of 
the  presence  or  absence  of  sugar,  a  little  nitric  acid  was  added  to  the 
drop,  which  in  the  former  case  merely  occasioned  an  alteratior  in  the 
form  of  the  saltij,  but  in  the  latter  a  white  foam  rises  round  themar- 
gin  of  the  drop,  and  it  subsequently  turns  black. 

The  author  next  examined  the  blood  of  four  pe  rsons  Libourmg 
under  diabetes,  whose  urine  conUiiued  sugar,  and  was  tatialied  that 
no  one  of  them  contained  a  perceptible  quantity  of  sugar. 

Since  the  formation  of  sugar  did  not  s^pear  so  likdj  to  arise  from 
a  new  power  avomed  by  the  kidneys  in  usbetes,  as  mm  a  process 
of  imperfect  assimilation  by  the  stomach,  and  since  the  possibility  of 
fluids  passing  from  the  stomach  to  the  bladder  without  passing  through 
the  blood,  had  been  formerly  maintnined  by  Dr.  Darwnn,  it  seemed 
desirable  to  examine  this  point  by  some  test  more  decisive  than  nitre, 
which  was  employed  by])r.  Darwin.  Dr.  WoUaston,  therefore,  made 
use  of  prussiate  of  potash  for  this  purpose,  which  he  found  might  be 
taken  without  detriment  or  inconvenience,  and  could  be  detected 
with  the  utmost  facility  in  the  urine  by  adding  solutions  of  iron. 
Nevertheless,  no  perceptible  quantity  of  this  prusnate  eoold  be  dis- 
covered in  the  UockI  taken  from  the  am  during  the  secretion  of  urine 
highly  impregnated  with  it. 

Tlie  autlior  also  examined  other  secretions,  as  the  saliva,  and  the 
fluid  secreted  by  the  nose  during  a  catarrh;  but  he  could  not  per- 
ceive them  to  be  tinged  with  the  pmssiate. 

He  is  consequently  much  inclined  to  the  opinion,  of  the  existence 
of  some  channel  of  conveyance  from  the  stomach  to  the  bladder,  not 
yet  rightly  underatood.  For  though  the  agency  of  an  elective  power, 
residing  in  the  nerves  as  acting  cause,  may  aoeount  ibr  the  tianafer, 
yet  the  channel  through  which  they  are  conveyed  remains  to  be  dis- 
covered by  direct  espcriments  on  living  aninisls,  which  he  has  not 
been  inclined  to  undertake. 


^    .-ud  by  Google 


399 


Om  the  Rectification  of  the  Hyperbola  by  Means  of  Two  Ellipses ; 
frmsm§  tki Meikod lo be  ehemiom,  tmd nwkaa  iff  irei  i— ci mart 
CkikuUaiom  tkam  U  refmnte  by  sm  approprkit  Tkeorm :  in  wkkk 
Process  a  JM  Theanm  /or  the  Reetifieikm  of  tiat  Cmvt  it  ^ 

eoveretL 

To  trhirh  nrf  arfrfed  some  further  Obsfpn'ationjf  on  the  Rectification  of 
the  Hyperbola  :  among  trhirh  (he  great  Advantage  of  descending 
Series  over  asrmding  Heries,  in  many  cases,  is  clearly  shown  ;  and 
several  Methods  are  given  for  computing  the  constant  Quantity  by 
which  those  Series  differ  from  each  other.  By  the  Rev.  John  Hel- 
liiu.  B.D.  mni  Vwor  of  Potter^o-Pmy,  m  Nortkm^ootkhro. 

Behtg  om  Appewiut  to  his  former  Poper  om  the  Reeti/koHom  tf  the 
JiyperbolOt  imoerted  m  the  Philosophical  Transactions  for  the  Yeor 
1802.  Communicated  by  Nevil  Maskelyne,  D.D,  F.R.S.  Aeiro- 
mmmerRoyol.  Head Jannafy  10, 1811.  [PM.7Wnit.  1811, ji.llO.] 

The  pnaent  commtiiucatioit  is  designed  by  the  author  as  an  vp^ 
peodiz  to  hit  fonner  paper  on  the  aaae  subject,  printed  inoor  TVana- 
actions  Ibr  1802. 

Although  he  acknowledges  the  ingenuity  of  Mr.  John  Landen, 
who  devised  the  rectification  of  the  hyperbola  by  means  of  two  ellipses, 
and  adds  his  tribute  of  applnii^e  to  that  which  has  been  bestowed  uj>on 
it  hv  the  most  eminent  matheiniiticiaiis  of  the  Continrnt,  as  well  as 
of  our  own  country,  Mr.  Hellias  is  neverthelesa  of  o|)iinon,  that  it  ia 
mure  to  be  admired  as  cunuu^  liian  practically  Ui^fui ;  since  it  ia 
circaitoas,  and  requires  mnch  more  calculation  than  will  be  found 
remiisite  by  the  theoran,  which  is  the  primary  subject  of  this  paper. 

Mr.  Hellins  also  adds  some  further  obsenrmtbns  on  the  rectMCTtion 
of  the  hyperbola,  and  shows  the  great  advantage  of  descending  series 
over  ascending  series,  in  many  case?,  and  gives  several  methods  of 
computing  the  coostant  quantity  by  which  those  series  differ  from 
each  other. 


On  a  Combination  of  Oxymurtatic  Gas  and  Oxygen  Gas.  By  Hum- 
phpy  Davy.  Esq.  LL  D  Srr.  R.S.  Prof.  Chem.  RJ,  Read  Fe- 
bruary 21,  1811.    IFhtl.  Trans.  1811, />.  155.] 

The  author»  having  observed  the  properties  of  oxymuriatic  gas  to 

be  different  in  consequence  of  its  being  prepared  in  different  modes, 
was  endeavouring  to  detennine  the  nature  of  these  difTcrences,  and 
the  causes  on  which  they  depend,  when  he  discovered  the  very  sin- 
gular cum|>ound  which  is  the  subject  of  the  present  paper.  For  the 
formation  of  this  compound,  he  pours  a  small  quantity  of  dilute  mu- 
lialie  acid  upon  m  large  quantity  of  hyperoxymoriate  of  potash.  A 
gas  is  then  disengaged,  which  is  capable  of  being  absoihed  by  water* 
Sot  may  be  collected  over  mercury.  It  is  of  a  bright  yellow  colour, 
approaching  to  onuage,  and  has  nesiiy  the  specilic  gravity  of  oiy- 
muriatic  ga?. 

It  often  explodes  while  collecting,  in  cooaequencc  oi  heat  gene- 
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rated;  and  it  maj  ahvijt  be  made  to  explode  by  tbe  beafc  of  the 

hand,  with  instantaneous  extrication  of  heat  and  light.  After  ex- 
plosion the  gas  is  found  to  occupy  about  one  sixth  part  more  bulk 
than  before.  From  the  ?o  exploded,  oxymuriatic  gas  may  be 
absorbed  by  water*  and  there  remains  about  one  third  part  of 

oxyj^cn. 

When  copper,  or  auUmony,  or  mercury,  or  iron,  are  exposed  to 
this  gas,  it  hM  no  aetboiiiiaiitiiem  till  beat  is  applied;  buttbenthey 
bum  yriA  a  very  briUiant  ligbt*  and  generally  wil]i  ca^kmoo.  But 
cbaitBoaL  which  baa  no  afEuiity  with  ozymuiiat^ 
a  daU  red  light,  by  uniaa  widi  the  diluted  oxygen. 

Arsenic  was  acted  upon  without  the  application  of  heat.  After  a 
bhort  time  it  cjiused  an  explosion,  and  united  with  the  oxymiuiatie 
gas.    JSulphur  caused  inBtant  explosion,  but  was  not  burned. 

Pbosphorus  caused  explosion  with  briUiant  light;  and  umting  with 
both  constituents,  formed  phosphunc  acid,  and  solid  oxymuriate  of 
phosphorus. 

When  the  gas  waamixed  with  muriatic  gas,  a  gradual  dimimitiaB 
of  volume  took  plaoe ;  oxymuriatic  gaa  waa  fbmiid,  and  dew  depo- 
aited  on  the  aidea  of  the  vessel. 

These  experiments,  says  Mr.  Davy,  enable  us  to  explain  the  eon* 

tradictory  accounts  that  have  been  pivcn  of  the  properties  of  oxy- 
muriatic iri?*,  \vhich  have  been  confounded  with  those  of  the  ex- 
plosive conqM  umd.  That  the  latter  has  not  been  collected  before,  is 
principally  owing  to  its  being  uhsorbed  })y  water,  which  lias  generally 
been  used  for  receiving  the  products  from  hyperoxymuriate  of  potash; 
aud  since  water  abaoroa  about  ten  timea  its  bulk  of  this  gas,  nothing 
could  be  received  in  ^e  form  of  gas  but  the  oxymuriatic,  till  the 
vrater  became  completely  saturated. 

Tlie  violent  explosion,  accompanied  with  heat  and  light,  which  is 
in  this  instance  ])roduced  during  the  separation  and  expansion  of  two 
pises,  says  Mr.  Davy,  is  a  perfectly  novel  circumstance  in  chemical 
jihilo^ophy ;  but  he  sees  nothing  in  the  properties  of  this  gas  wJiich 
is  at  \  ;iriancc  with  the  conclusions  he  has  before  dr;i\v  n,  as  to  the 
undecompounded  nature  of  oxymuriatic  gas.  Ilie  weakuc&s  of  the 
affinity,  with  which  the  constituents  are  united  in  it,  is,  on  the  con- 
trary, perfectly  conformable  to  tbe  supporition  of  their  belonging  to 
the  same  dasa  of  bodies,  and  to  the  idea  of  their  being  diatuet* 
though  analogous  spedes  of  matter. 

Sxpertments  to  prove  that  Fluids  pass  directly  from  the  Stomach  to  the 
Cirnilution  of  the  Blood,  and  from  thence  into  the  Celh  of  the  Spleen, 
the  Gall  Bladder,  and  Urinary  Bladder,  v'tfhnut  going  thruuqh  the 
Thoracic  Duct.  By  Everard  Home,  Esq,  F^,S,  Head  January  31, 
18U.    [Plul,  TroM.  1811,/?.  163.] 

Mr.  Home  having  formerly  fbuml  that  fluids  pass  from  the  stomach 
into  the  circulation  of  the  blood  without  going  through  thoracic 
duct,  had  maintained  the  spleen  to  be  the  ebauid  by  which  they  an 
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conveyed ;  hut  brings  fonvar^i  the  present  set  of  experiments  to  cor* 
rect  that  opinion,  which  he  finds  to  be  erroneous. 

Mr.  Brodie  liavinc:  tied  the  thoracic  duct  in  some  experiment.'?  o( 
his  own,  it  occurred  to  Mr.  Home,  that  under  these  circumstances 
the  existence  or  non-existence  of  any  other  channel  from  the  stooiach 
into  the  diculatUm  might  be  fully  cstabliihed. 

AiabUtandadog  wmeaclisobjected  totlikexpe^  After 
tying  the  thoitcic  duet,  a  quantity  of  infbsion  of  rfaubub  was  inject* 
ed  into  the  stomach ;  and.  in  an  hour  after,  the  urine  was  examined, 
find  found  to  be  tinged  with  the  rhubarb.  In  the  dog,  the  bile  was 
al.'*o  examined,  and  found  to  be  tinged  with  the  rhubarb.  The  exist- 
ence of  a  cluiniiel  distinct  from  the  thoracic  duct  being  thus  esta- 
blished, tlie  experiment  was  n  pt  aU  d  on  a  dog  whoffe  ^;j>U  i  u  had 
been  removed  four  days  previously  ;  but  still  the  urine  became  tixu^ud 
vitb  tiie  ifanberb,  so  that  tiie  channd  is  not  through  the  spleen. 

As  it  was  possible  (though  not  very  probable)  that  the  rhubarb 
might,  by  some  anastomosis,  obtain  a  passage  through  the  lymphatic 
iressel,  wliich  enters  at  the  angle  between  the  jugular  and  subclavian 
veins  on  the  right  side,  the  same  experiment  wsis  re])eated  upon  an- 
other dog,  in  whom  this  vessel  was  also  secured  by  litraturc.  as  well 
as  the  thoracic  duct,  prevnonslv  to  tlu?  infection  of  tht-  rhuljiirb ;  but 
in  this  experiment  also  the  rhubarb  tound  its  way  to  the  bladder,  as 
before.  When  the  spleen  ui  this  dog  was  infused  in  water,  the  m- 
fiision  was  slightly  tinged  with  the  rhubarb ;  but  when  the  liver  was 
infused,  the  proportion  of  blood  present  was  great  as  not  to  admit 
of  determining  whether  rhubarb  was  present  or  not. 

In  some  of  these  exj)eriments  the  thoracic  duct  was  wounded  or 
ruptured,  so  that  chyle  was  found  to  have  flowed  from  it.  and  was 
collected  for  r\;>eriment :  in  other  experiment?^  the  duct  itself,  the 
mesenteric  glands,  and  lacteals,  were  lound  (iistendcd.  and  the  Huid 
was  pressed  from  them  for  the  same  purpose  ;  but  it  was  in  no  in- 
stance iound  to  be  tinged  with  the  rhubail>. 

These  experiments,  says  Mr.  Home,  completely  establish  the  fact, 
that  the  rhubarb  did  not  pass  through  the  thoiadc  duct,  and  also 
Gompletdy  overturn  the  opinion  of  the  spleen  being  the  medium  by 
which  it  was  conveyed.  He  conceives,  therefore,  that  the  rhubarb 
found  in  the  q)lcen  must  previously  have  entered  the  circulation,  and 
thence  have  been  deposited,  by  secretion,  in  the  rrll»^  of  the  spleen. 
The  objection  to  thi^  opinion  \^,.  that  there  is  no  excretory  duct  irom 
the  sjileen  ;  but  Mr.  iiuiiie  ubserves,  that  the  lymphatic  vt.-acl.^  [iro- 
bubly  perform  tiie  olfice  of  excretory  ducts,  as  they  are  botli  larger 
and  mora  numerous  than  in  any  other  organ  of  the  body.  In  the 
ass,  he  remarks,  they  unite  and  form  one  common  trunk ;  and  as 
they  terminate  in  the  thoracic  duct,  it  would  be  a  deviation  from  the 
i^eneral  plan  of  the  animal  economy  if  their  structure  diJfcrad  from 
that  of  other  lymphatic  vessels. 
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0»  th  Cenmmtiom  ^  ZtoHU.   By  Jamet  SmitlMciii,  Btf,  FJL8. 
Read  Febnuuy  7.  1811.   [Pkii.  IVmt.  1811,  |».  171.] 

Althduph  the  subi^tance  called  Natrolite  by  Mr.  Klajiroth  has  lately 
been  found,  ufkJi  r  a  crystalline  form,  perfectly  similar  to  that  of  me- 
9ot)pL.  M.  iiauy  has  act  thought  himself  warranted,  from  this  di' 
cttmstuioe,  to  oontider  tlieie  two  bodiet  at  ol  the  taoM  species,  OQ 
aocoimt  of  the  diffefenee  of  tliair  ehcmioal  compositioii ;  Iwwaif  , 
aoooidtng  to  the  analysis  of  M.  Vanqnelin,  there  was  not  obacmd 
to  be  any  eoda  in  zeolite,  but,  on  the  contrary,  a  oooaidenhle  quan- 
tity of  lime,  which  is  not  a  constituent  part  of  natrolite. 

Mr.  Smithson.  on  the  contrary,  is  inclined  to  consider  them  a«  the 
same  suhstunrf,  by  the  agreement  of  their  chemical  propertit  as 
well  as  cryslidli>^iphical  form.  Although  iu-  hud,  many  years  since, 
found  that  the  zeolite  of  Statfa  contained  soda,  as  has  since  been  ob- 
served  by  Dr.  Hutton  and  Dr.  Kennedy,  be  still  felt  uncertain  whether 
these  were  of  the  Mme  land  aa  thoae  aaalyaed  by  M.  Vanqiiclm : 
liut  having  lately  received  from  M.  Hafly  a  dueler  of  mcaotype  m 
rectangular  prisms,  terminated  by  a  qoadiangular  pjrramid,  Mr.  Snith- 
son  took  this  opportunity  of  ascertaining  whether  this  substance  and 
natrolite  did  or  did  not  differ  in  their  com]>o9ition .  'Hie  method  pnr- 
sut  d  by  the  author  in  the  analysis  of  T-cohte  wei-s  ftr^t  to  exj^osc  ten 
grains  of  it  to  a  s«trong  heat,  for  the  purpo^*  ol  ascertaining  the  loss ; 
and  hi!  iuund  it  to  be  '95  grain.  An  equal  quantity  was  then  dissolved 
in  muriatic  acid ;  and  after  the  solution  had  been  evaporated  to  dry« 
ness,  the  residuum  was  expoeed  to  a  ted  heaL  Water  was  then 
|M>ttfed  upon  it,  and  dinolved  a  portion,  whidi,  upon  evapoivftioii, 
was  found  to  be  muriate  of  soda,  weighing  3*15  graiiia.  Fnm  the 
solutioa  of  thia  ealt,  neither  carbonate  of  ammonia  nor  oxaUc  add 
occtu^ioned  any  precipitate ;  by  which  it  appeared  that  thia  woGte 
contained  no  lime. 

The  residuum  from  which  the  muriate  of  soda  had  been  extracted 
was  next  digested  in  muriatic  acid,  which  dissolved  h  p;irt,  hut  left 
undissolved  a  quantity  of  silica,  which,  after  being  made  red  hot, 
weighed  4*9  grams.  The  mnriatic  adothm  was  tlMn  evaporated  to 
dryness,  and  eipoaed  to  a  red  heat;  and  the  rosidmim  appeared  to 
lie  pure  alumina.  Since  it  was  possible  that  some  magnesia  mi§^ 
idso  be  mixed  with  it,  it  was  dissolved  in  sulphuric  acid,  and  ignited; 
but  the  residuum  was  not  found  to  yield  any  stilphate  of  magnesia 
by  aflriitioii  nf  water  to  it.  The  whole  of  the  sulphuric  acid,  how- 
ever, hud  not  been  expelled  by  heat,  but  \va?  afterwards  separated 
by  nitrate  of  barytes ;  and  the  alumina  was  estimated  to  amount  to 
2" 7  grains. 

The  results  thus  obtained  aeeorded  so  iieaily  with  the  andyais  of 
natrolite,  as  given  by  Kli^roth,  that  it  was  judged  mmeeeaaary  to 
repeat  his  experiments  on  that  substance. 

Mr.  Smithson  is  induced  to  prefer  the  name  of  Natrolite  to  that  of 

Mcsotype,  from  a  desire  to  preserve  unaltered  the  name  given  by 
ISaron  Cronstadt,  the  origind  discoverer  of  this  class  of  bodies ;  and 
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thh  indeed  appears  but  a  feeble  tnhiite  of  re<!i>^rt  to  the  aervioei 
which  he  hns  rendered  to  the  science  of  mmcraloLry . 

Since  the  cr\stallization  of  certain  mineral  substance  s.  in  wliich 
nothing  but  earths  has  been  discovered,  has  appeared  prnl)iematical 
to  many  persons,  and  has  led  to  the  supposition  of  the  existence  of 
unknown  acids  in  thdr  eompQtition*  Mr.  Snntliioa  oideafinin  to 
ezpkan  this  difficulty,  by  suggesting  that  quarts  itself  may  be  coo- 
ndeied  as  an  acid,  to  wbicb  dais  oi  bodies  it  has  analogous  quali- 
ties :  we  shall  then  have  a  numerous  class  of  silicates,  both  simple 
and  compound ;  and  zeolite  will  belong-  to  the  latter*  and  may  be 
regarded  as  a  hydrated  silicate  of  alumina. 

£jrperiments  and  Ohsrrvnfhns  on  the  different  Modps  in  which  Death 
is  produced  by  certain  vvycluhlc  f*n{s'nns\     Ih/  H.       IJrodic,  Ks(^. 

Communirntrd  //y  the  Snciffi/  fur  promoiing  ihe  Knnwhdrje 
of  Animal  Cheimslry.  liead  February  21,  1811.  [Phil.  JVans. 
lSU,p.  178.] 

The  substances  selected  for  the«e  experiments  are  vep^ctable  poisons 
only  ;  and  they  were  cbo«en  of  the  most  active  kind,  that  the  exact 
nature  of  their  effects  might  be  more  readily  discerned,  'llu'  j)rin- 
cipal  object  of  the  experiments  is  to  determine  on  which  of  the  vital 
organs  the  influence  of  each  poison  is  exerted,  and  through  what 
medium  the  oigan  becomes  afiicted.  The  fimt  series  of  experiments 
relates  to  the  raects  of  intermU  application  to  the  tongue  and  ali- 
mentary canal»  and  the  second  to  die  consequences  of  application  to 
external  wounds. 

When  proof  spirit  was  given  to  a  rabbit  in  sufficient  quantity  to  kill 
it,  the  heart        observed  to  continue  in  action  after  apparent  deatli. 

Tlie  same  observation  was  made  respecting  the  heart  of  a  cat. 
killed  by  injecting  the  root  of  aconite  into  the  rectum. 

When  the  oil  distilled  from  bitter  almonds  was  employed,  although 
no  more  than  a  single  drop  had  been  given  to  a  cat,  she  died  in  five 
minntes.  Two  drops  of  the  aame  oil  injected  into  the  rectum  of  an- 
other cat,  killed  It  also  in  five  minutes.  And  the  heart,  in  each  in- 
stance, continued  acting  alter  apparent  death. 

Distilled  oil  of  tobacco  exerted  nearly  the  same  ener^:^  as  the 
distilled  oil  of  bitter  almonds,  nnd  appiirentiy  m  the  same  way,  as 
the  heart  was  obsen'ed  to  contract  after  apparent  death. 

From  this  circumstance,  Mr.  Brodie  inferred  that  these  poisons 
exert  their  primary  influence  on  the  brain,  and  that  death  ensues  in 
consequence  of  the  suspension  of  respiration,  which  is  dependent  on 
the  brain. 

When  an  infiuio*  of  tobacco  was  made  use  of  instead  of  the  m- 
pfreumatie  oii,  and  injected  into  the  rectum,  the  effects  were  different 
from  any  of  the  preceding,  as  the  heart  continued  to  contract,  and 
was  uniformly  found  in  a  state  of  extreme  distension.  Mr.  Brodie 
is.  however,  of  opimon,  that  the  heart  was  not  directly  affected,  but 
through  the  medium  of  the  nervous  system.    For  when  the  some 
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inftision  wa?  injorted  into  tlic  rectum  of  a  dop*  whose  head  had  l>een 
vut  off.  find  \\  liose  respiration  wa«  kp]>t  up  by  artiticial  rapans.  the 
heart  cuiitimu'd  to  ;ict  in  the  same  manner  as  in  the  rxi>eniiients 
'which  Mr.  Jirodie  lately  commuiiicfited  to  the  {Society,  Hiiiiuut  beioj^ 
sensibly  aifected  by  tlie  infusion. 

The  aiidior^s  trialfl  of  the  esttnul  applicalioii  of  poiBons^wcre  con- 
fined to  the  etaenttal  oil  of  bitter  almoiKb,  the  juioe  of  aconite,  and 
the  Sooth  American  poison  called  Woorara.  Thsy  all  produced  the 
same  effects  as  the  two  former  had  done  when  applied  intemalbf,  lor 
the  heart  was  obsen'ed  to  contract,  as  before,  long  after  other  sym- 
ptoms of  life  had  ceased  ;  so  that  the  circiiiation  could  be  kept  up 
by  means  of  artificial  rL'sjjiration. 

With  respect  to  the  medium  throurrh  whioh  |>oi^uns  iilTect  the 
Ijraiii  when  they  are  applied  tu  cJwlcru4ii  wouud;^,  liic  author's  expe- 
liments  wcxe  confined  to  the  woorara.  And  he  endeafouied  to  de* 
teimine  whether  the  influence  was  conveyed  by  the  aervea^  or  whether 
the  poison  itself  entered  the  circulation,  cither  by  the  ahioibentB*  or 
through  the  divided  veins.  By  dividing  the  nerves  of  a  part,  the 
efficacy  of  the  woorara  did  not  appear  diminished,  neither  did  tying 
up  the  thoracic  duct  in  nnv  de«:ree  interfere  with  its  action.  But 
when  a  ligature  was  appUed  round  tlie  lei^  of  a  rabbit,  &o  as  not  to 
include  the  sciatic  nerve,  the  rabbit  was  not  in  the  least  affected  by 
the  woonira. 

The  author  consequently  infers  that  the  wooraia  acts  upon  the 
brain  by  passing  into  its  substance  through  the  divided  vesseb  of  the 
part  to  which  it  is  applied. 

Since  the  circulation  of  an  animal  could  be  kept  up  by  an  artificial 
respiration,  after  the  brain  had  been  even  corai>letely  removed,  Mr. 
Brodie  conceived  it  jirj'^siblc  Unit  t!ie  functions  of  the  brain  might  l>e 
found  to  recover  frum  temporary  suspenstou  if  the  circnlntion  \\\tc 
continued  for  a  time  by  artiticial  respiration,  and  that  tlius  tlie  life 
of  the  ainmai  might  he  preserved. 

After  two  experiments,  which  were  not  attended  with  complete 
success,  a  third  was  made  upon  a  rabbit,  by  applying  distilled  oil  of 
almonds  to  a  wound  in  the  side.  In  five  minutes  it  ceased  to  breathe, 
and  was  apparently  dead ;  but  by  means  of  arttfidal  respiration  con* 
tinued  for  sixteen  minutes,  it  was  completely  restored  to  life ;  and  on 
the  following  day  appeared  not  to  have  suffered  from  the  experiment. 

On  the  Causes  \rhich  tnffuence  the  Direction  of  the  Grotrth  of  Roof.f. 
By  'lliomas  Andrew  Knight.  Esq.  F.R.H.  Jn  a  Letter  to  the  Right 
Hon.  Sir  .Joseph  Bank  .  luirt.  K.B,  P,R.i>,  llead  March  7, 181 1. 
[Phil.  Trans.  ISU.  p.  liUJ.] 

In  a  former  paper  Mr.  Knight  showed  the  influence  of  gravitation 

on  thi*  pluujule  and  radicle  of  g-crminatlng  seeds;  in  the  present  he 
considers  the  fibrous  roots,  wliich,  with  little  comparative  regard  to 
gravity,  extend  themselves  in  whatever  direction  the  greatest  nutri- 
ment or  moisture  is  to  be  found,  with  ua  appcurancc  ot  predilection. 


^  kj  .-  L,d  by  Googl 


399 


wliirli  Home  naturalists  have  been  dls|x>sed  to  rompare  to  animal  in- 
s  1 1 TK  t .  Mr.  KnigLt  examines  whether  this  comparison  haa  any  foun- 
dation. 

He  remarks,  that  when  trees  which  require  niuisture  are  near  tn 
water,  by  far  the  greatest  part  of  their  roots  extend  themselves  in 
tbat  diniction ;  but  when  tboae  to  which  a  diy  aoU  is  more  congenial 
are  placed  in  the  lanie  situation,  their  roots  take  an  opposite  ooune. 
When  a  tree  is  placed  upon  a  wall,  at  a  distance  from  the  ground* 
its  powers  appear  directed  exclusively  to  one  object ;  its  roots  are 
extended  with  well-directed  efforts  to  reach  the  soil  beneath,  while 
it«  bm.nchL'3  arc  m  the  mean  time  stinted  in  their  frrowth  ;  but  as 
soon  a:^  the  roots  have  entered  the  soil,  the  branches  then  grow  with 
vigour  and  rapidity. 

Mr.  Knight  sowed  some  seeds  of  the  common  carrot  and  parsnip 
in  light  poor  loam,  under  whidi*  at  the  depth  of  eighteen  indies,  he 
had  placed  a  stratum  of  very  rich  mould,  incorporated  with  firesh 
vegetable  matter.  The  plants  grew  feebly  till  the  end  of  summer, 
but  then  assumed  a  very  luxuriant  growth ;  and  when  the  roots  were 
examined,  they  were  found  nearly  cylindrietd,  with  ve  ry  few  tit)res 
emitted  into  the  superftctsl  poor  soil,  whilst  the  rich  mould  beneath 
wa**  hiled  with  tibrea. 

When  the  strata  of  soil  were  reversed,  the  roots  were  found  to 
have  formed  accordiu^iy,  ramifying,  in  an  unutjuai  mauner,  intu  the 
superficial  rich  soil»  but  emitting  few  of  thdr  fibres  into  the  subjacent 
stratum* 

When  mould  contained  in  an  inverted  ganlen*pot  was  so  supfioTtcd 

hy  frame- work  that  its  under  surface  was  exposed  to  the  air.  the  ra- 
dicles of  garden-beans  in  contact  with  this  surface  extended  horizon- 
tally alon«x  it.  jind  in  a  few  days  emitter!  mrmv  fibrous  r(>(>t^  upwilrds 
into  tin  mould  ;  !)nt  they  ap])ear  to  the  author  to  be  guided  by  law.i 
far  murr  ^aliple  tiuiii  animal  instinct. 

For  the  explanation  of  these  laws*  he  refers  to  the  known  powers 
of  the  alburnum  of  the  stem  and  liranches,  by  which  the  sap  i.<<  pn>- 
pelled,  without  assbtanoe  from  the  roots,  in  such  proportion  us  each 
has  power  to  employ  (  that  which  b  exposed  to  the  light  uttmctinir 
to  i^elf  a  larger  portion  of  the  ascending  sap,  for  the  formation  of 
leaves  and  of  vigorous  annual  shoots,  while  those  that  are  shaded 
are  comparativelv  Innijuid  and  unhealthv.  In  the  same  manner,  the 
author  is  of  opijiion,  that  the  stimulus  of  proper  food  and  Tn<M-turc 
in  the  ««oil  uj>on  the  bark  of  the  root  may  c:ive  ability  to  liiat  uriraii 
to  attract  and  employ  a  hirgcr  |)orUon  of  the  descending  current  of 
sap.  Those  roots  of  a  tree  upon  a  wall,  that  are  the  worst  supplied 
with  moisture,  will  be  first  affected  with  drought,  and  their  jioints 
will  become  rigid  and  cease  to  elongate,  and  the  current  of  descend- 
ing 81^  will  be  employed  in  the  elongation  of  those  more  favourably 
Gircomstanced,  and  the  tree  will  appear  to  liavc  adopted  as  wise  a 
plan  ns  it  eould  have  done  if  it  had  poeaeaaed  the  tieeling  and  in- 
stinctive powers  of  animal  life. 

The  cyiuidrical  roots  of  the  carrots  and  parsnips,  in  the  hrst  experi- 
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■lent,  as  well  as  the  branched  and  ti^r  roots  of  those  sown  In  a  Ht>il 
superficiallv  rich,  nrlmit  of  n  similar  explanation.  So  al*o  when  the 
seeds  of  the  bean  ^vcrc■  jilaced  to  v('g-ct;ite  beocatli  tlic  mould  ot  an 
inverted  pot,  the  lower  surtace  of  the  radicles,  being  t  xj)o<ed  to  dry 
air,  were  rendered  rigid  and  incapable  of  emitting  fib  roue  roots ;  while 
their  upper  surface  in  contact  with  the  mould,  being  preserved  in  m 
doe  state  of  mouture,  emitted  fibiee  in  tint  diiectiiNi  alone  in  whicii 
proper  food  wae  to  be  pioeiiied. 

In  confirmation  of  tUe  explanation,  tlie  andior  made  a  correspond- 
ing experiment*  in  which  water  was  so  conrtantiy  and  abundantly 
supplied,  that  evenr'  part  of  the  radicles  vrns  kept  equally  >vct,  nnd 
then  they  emitted  iibrcs  ]>crfectly  obedient  to  gravitation,  without 
bein^i;  intiuenced  by  the  soil  above  them. 

The  strene^th  ut  roots,  by  wliich  tliey  aj>j)car  to  be  wisely  adapted 
to  their  situations  of  exposure  to  the  violence  of  winds,  is  traced  by 

tiie  author  to  the  operation  of  another  canae,  noticed  in  a  fonner 
memoir;  for  the  immedietft  consequence  of  motion  upon  the  roots, 
aft  well  as  npon  the  branches,  is  a  depoiition  of  albumous  matter 
upon  the  part  moved ;  and  hence  thoee  rooti  which  immediately  join 
the  trunk  of  an  insulated  tree  become  strong  and  rigid,  but  diminish 
rapidly  in  bulk  as  they  recede  from  the  stem  and  descend  into  the 
ground.  But  in  a  sheltered  valley,  on  the  eoTitrurv,  where  a  tree  ia 
protected  by  its  neitrhbours,  and  little  aL^itated  ])v  winds,  the  tcx\X» 
grow  long,  and  continue  sleuder  like  Uie  s^tcm  uud  braucheb,  uud 
hence  compeiatively  much  leas  of  albumout  matter  ift  expended  be- 
neath the  ground. 

In  the  whole  of  thift  anrangement  tlie  author  sees  much  reason  to 
admire  the  simplicity  of  the  means  employed  by  the  wisdom  of  na- 
ture, but  is  unable  to  trace  the  existence  of  anything  like  eeniation 
or  intellect  in  the  planta  themeelvea. 

On  flip  f^olnr  KrVtpse  which  is  fffiiff  fn  have  brrn  prcdirfi'fi  hy  lliale*:. 
iUj  FranciS  iJaiiy,  Esq.  Communicnted  by  Hnm|)hrv  Davy,  Ksq, 
iSfC,  R.S.   Read  March  14,  1811.    IFhil.  Trans,  1 8 1 1 ,  220.] 

NotTK'ithstanding  there  may  be  few  facts  in  ancient  history  which 

have  given  rise  to  more  discussion,  this  subject  still  appears  to  the 
author  to  admit  of  elucidation  :  for  tliough  chronolos'i^tP  have  availed 
themselves  ot  the  aid  which  astronomy  could  g^ive  them  in  hxing  the 
exact  time  when  this  event  occurred,  aad  thereby  asjcertmning  the 
dates  of  several  other  events,  yet  among  the  vunoub  periods  assigned 
for  this  eclipse  by  different  authors,  we  find  a  difference  of  no  less 
then  43  years  between  that  assigned  by  Scaliger.  who  supposed  it  to 
have  happened  on  the  1st  of  October,  583  B.  C. ;  aad  that  supposed 
by  Volney,  in  his  Cktwuologk  d'H^rodotet  who  fixes  it  on  FefarnaiyS, 
626  B.  C.  The  results  to  which  most  confidence  has  been  hitherto 
attached,  i?,  in  fact,  very  nearly  the  mean  1>ctwcen  these  extremes, 
and  h  that  y^referred  by  er.  in  his  CkromUogw  tScj/thica,  puliUshcd 
in  the  Peterhburgh  Memoirn  tor  1728. 
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This  result  wus  founded  on  the  curoputations  of  liis  fncn(!  \fnvf  r. 
who,  hy  the  assistance  of  the  best  astronomical  talile-- //<  «.vr, 
found  that  neither  the  ecli|»«e  mL-ntioned  by  Pliny.  Sraii-i.r.  Cnl- 
visiuii,  Tetavius,  or  Usher,  could  possibly  be  the  cclii>se  idiuded  to 
by  HerodotUB.  Mayer  calculated  all  the  edtptes  tnm  608  to  556 
before  Christ,  and  found  that  of  May  603  to  be  that  which  best  ae* 
corded  in  position  and  magnitude  with  that  described  by  Herodotttt. 

In  the  Philosophical  Transactions  Ibr  the  year  1753,  Mr.  Costard, 
by  computations  similar  to  those  of  Mayer,  arrived  at  the  same  con- 
clusion with  re«*pert  to  this  eclipse  ;  but  nevertheles;?,  by  Introdncini:^ 
an  allowance  for  tin-  raoon'??  arrrlrration,  which  was  not  attendiMl  to 
by  Mayer,  he  has  assigned  a  {);it.li  to  the  centre  of  the  muon'>  biuiduw, 
which  iiaiiy  observei^  does  nut  pass  over  any  part  of  A&ia  Minor,  and 
ooDsequenUy  is  too  mvcb  to  the  southward  for  the  eclipse  of  Hero- 
dotus. 

Since  the  isiprofMnenta  which  have  been  made  of  late  years  in 
astronomy,  have  shown  the  tsbles  employed  by  Mayer  and  by  Cos- 
tard to  be  extremely  defectiye,  even  in  respect  to  the  mean  motions 

of  the  sun  and  moon,  ^vell  a?*  the  lunar  equations;  and  since  the 
secular  variations  {It-m  cd  Irurii  tim  toniiuhL'  of  M.  Lnpl-ice  were  wholly 
unknown  at  the  tune  when  those  tJil)ic3  were  t'u^^tructed,  JUid  must 
have  an  iin^xjrtant  effect  in  dctcmuning  the  place  of  conjunction  at 
so  distant  a  period,  the  author  has  been  induced  to  recalculate  the 
dements  of  several  of  these  eclipses,  from  the  new  TbMet  AMhroMo- 
wufmt,  published  a  few  years  since  by  die  Bureau  des  Longitudes  in 
France.  These  calculations,  at  full  leng^th,  toother  with  a  map  con- 
taining the  paths  of  the  moon's  shadow  in  these  eclipses,  accompany 
this  pa}>er,  for  the  satisfaction  of  those  who  may  be  intcresteid  to 
enter  more  minutely  into  the  subject. 

The  eclipses  here  calculated  are,  first,  that  of  Pliny  in  May.  .38.> 
B.C. ;  next  tliat  of  CidvUius,  GUI  li.  C,  each  of  which,  iu?  well  an 
that  of  E^yer,  passed  too  much  to  the  south  for  tlic  ccli|»e  men- 
tioned by  Herodotus;  while  that  of  Petavius.  in  July,  597,  and  that 
oC  Usher,  September,  601  B.  C,  passed  much  too  for  to  the  north  to 
have  been  seen  in  Asia  Minor.  With  respect  to  t!ie  eclipse  of  the 
3rear  626,  suggested  by  Volney.  it  was  not  total,  but  only  annuhir, 
and  moreover  was  not  visible  but  to  countries  for  eastward  of  Asia 

Minor. 

Mr.  Baiiy's  inquiries  have  t  onscqucntly  taken  a  theater  range  than 
those  of  his  predecessors.  He  hii*  taken  the  pains  to  calculate  ail 
the  solar  eclipses  from  650  before  Christ  to  580,  and  has  found  only 
one  that  was  central  and  total  in  or  near  any  part  of  the  peninsuk 
of  Asia  Minor. 

This  eclipse  took  place  on  the  30th  of  September,  G 1 0.  The  centre 
of  the  moon's  shadow,  in  thi^  in!*tiince.  passed  In  the  forenoon  of 
that  day.  in  nstmi2"ht  line,  over  the  north-ea.-*tem  part  of  A-ia  Minor, 
throu^ii  Armenia  into  Persia,  where  the  sun  was  centrally  i  t  lij>>t  <l 
on  the  meridian.  'Vhe  path  of  tlic  luot^a':^  s-hadow  i-  f^timalcd  hv 
the  author  to  iiuve  passed  over  the  verv  mouth  of  tiie  river  Huh>. 
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and  to  have  crossed  the  very  ground  where  the  armies  of  Cyaxares 

and  Alynttes  probably  met.  And  If  t)io  order  nf  events  belonging  to 
the  reign  of  Cyaxarcs,  as  related  by  Herodotus,  does  not  accord  so 
exactly  as  might  be  wished  with  this  determination,  and  cannot  he 
entirely  reconciled  to  their  dates,  Mr.  Baily  would  attnhute  the 
confusion  to  the  want  of  authentic  documents  at  the  time  the  ius»tory 
was  written. 

Although  Ae  antfaor  hai  employed  in  tbeie  wJcnlatiomi  the  secular 

vuiatiofis  of  the  nuxm't  mean  longitude,  mean  anomaly,  and  mean 
dJatance  from  her  node,  aa  deduced  from  the  lonnube  of  LAplace,  and 

pivc'T!  in  thr  Tnh!r9  A^tronomifju^^,  he  expresses  some  doubts  of  the 
accuracy  of  these  results ;  and  his  doubts  are  founded  upon  an  eclipse 
recorded  by  Diodorus  to  have  happened  during  the  vovage  of  Aga- 
thocles  from  bymcuse  to  invade  Africa,  in  the  year  31U  B.  C,  in 
which,  when  computed  according  to  the  present  tables,  the  path  of 
the  mooa'a  shadow  appeaia  to  have  passed  so  mvdi  more  sooth  than 
Agathodea  can  be  auppoaed  to  have  been  at  that  time,  tiiat  the  la- 
titode  of  tlie  moon  would  require  to  be  at  leaat  3^  gieafeer  tiban  ow 
present  tables  make  it. 

These  obsen^tion"  (if  correct)  would  show  the  necessity  of  some 
ultemtion  of  the  j^ecular  variation  of  the  moon's  mean  distance  from 
her  node  ;  l)ut  tliis  hypothesis.  Mr.  Baily  cjb^t  rves,  could  not  be  re- 
conciled with  the  eclipse  mentioned  by  Herodotus ;  for  by  means  of 
a  corres])onding  correction,  the  eclipse  of  610  would  be  found  mot 
to  be  total  to  any  part  of  Asia  Minor;  and  there  la  no  oUier  that 
could  possibly  he  central  and  total  within  the  utmost  limits  that  are 
leconinleable  with  any  received  systems  ol  chronology. 

An  A  rcount  of  the  gnat  Derbyshire  Denvdafhn .  /?y  ^fr.  ,T .  Farey,  Sen. 
In  a  Lnrrr  to  the  Right  Hon.  Sir  Joseph  Banks,  Bart.  K*BmP,RJSm 
Read  March  21,  1811.    [FkU.  Tnuu,  IHlUp.  242.] 

It  is  now  well  known,  says  Mr.  Faiey»  to  many  obaerven  in  geo- 
logy, that  the  clay  strata  on  which  the  metropolis  is  situated,  extend 
nmth-eastward  through  Essex,  Suffolk,  and  Norfolk,  and  are  incum- 
bent on  the  great  chalk  stratum,  which  reachea  Irom  the  Isle  of 

Wight  to  Flam boro' -head  ;  and  that  these,  as  well  as  many  subjacent 
strata  that  are  known,  dip  in  general  to  the  ^uth-rast,  and  ba«cet 
out,  or  appear  at  tlie  surface  in  succession,  to  any  one  truvcllinL:  tn- 
ward  the  N.W.,  until  he  has  passed  certain  stmta  of  lias,  chiy,  ;uid 
sand.  Beneath  these,  says  the  author,  are  found  marks  ol  an  uu- 
menae  atntom  of  red  marl,  which  aeema  (to  him)  to  have  extended 
over  all  the  remainder  of  the  British  islands.  In  this  strattun  are 
contained  local  strata  ol  gypsum,  rock  salt,  sand,  micaceoua  grit> 
atone,  &c. :  to  this  stratum  also,  aoooiding  to  the  author,  belong  the 
gre.tt  nodules  of  slate,  green  stone,  sienite,  basalt,  &c.  that  form 
hills  or  mountains,  intersected  by  niincral  veins,  in  the  westtem  parts 
of  the  kingilom.  In  many  j)urt>,  however,  the  red  marl  it^^elf  is  nt» 
longer  found  ;  but  instead  of  it  various  stxata,  tiubjaccut  to  it,  have 
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been  elevated  to  »  comidenble  hdght.  and  subsequently  denadated 
by  the  operation  of  water,  as  observed  by  Dr.  Richardson,  in  liis  re- 
marks upon  the  basnltir  counties  of  Antrim  and  Derry  in  Ireland. 

It  is  to  thr«e  tracts  of  l  U  vated  strata,  and  their  abrupt  tcrruina- 
tions,  or  Jauils,  in  the  county  of  Derby,  that  the  author's  observations 
have  been  principally  directed ;  and  he  enumerates  a  scries  of  four 
different  elevations,  in  succession,  one  within  the  other,  of  which  the 
innermoet  k  moat  elevated.  The  ontennoet,  or  least  elevated*  ex- 
tends from  Nottingham  noitiiwaid  into  YorlcBhtie,  as  fiur  as  the  river 
Wliaif,  this  being  the  eastern  boundary  of  the  tract ;  wbile  its  western 
boundary  extends  from  neju'  Stone,  in  Staffordshire,  to  the  neigh- 
bourhood of  Manchester.  On  the  ?outh  it  is  bounded  by  a  f;iult, 
which  the  author  calls  the  great  Derbyshire  fault ;  but  its  northera 
extent  hiis  not  yet  been  ascertained  by  actual  observation. 

The  second  tract,  wliich  is  much  more  elevated  than  the  preceding, 
ib  separated  from  it  by  a  fault,  which,  from  the  irregularity  of  its 
cottiae,  is  termed  the  zigzng  fault.  The  devation  of  this  second  tract, 
on  its  soothera  extremity,  is  snch  as  to  bring  the  great  limestone 
shale,  which  underiies  all  the  coal  strata,  against  &e  red  mari  at 
the  surface. 

The  third  inner  tract  is  considered  by  the  author  as  still  400  yards 
more  elevated  than  the  second;  so  that  tlie  fourth  or  lowest  limestone 
rock  is  raised  into  a  hii;h  hill,  with  red  nuirl  at  the  foot  of  it,  on  the 
other  side  of  the  qreat  Dt-rby^hire  fault,  which  here  occasions  a  de- 
raugcmciit  far  exceeding  aiiytlung  tliut  has  hitlierto  been  conceived 
to  exist. 

Of  these  tracts  the  outermost  appears  to  have  but  little  inclination 
to  the  horizon ;  but  the  second  and  third  are  inclined  to  each  other, 
and  to  the  adjacent  strata,  in  a  direction  from  S.W.  to  N.E.,  the 
mutual  intersection  of  the  strata,  or  hinge  on  which  they  muv  be  sup- 
pOHed  to  turn.  pn««inir  from  Cromford  in  a  north-westerly  direction. 

'ITie  fourtii  trii'  r  includes  Bakewell.  and  a  snudl  district  round  it, 
iind  is  surrounded  by  a  fault,  which  Mr.  Farcy  denominates  the  iiakc- 
well  fault.    The  western  side  of  this  tract  is  must  elevated,  as  well 

as  that  of  the  third,  so  as  to  occasion  a  great  elevation  of  some  strata 
of  toadstone,  in  situations  where  their  appearance  had  not  before 
been  explained.  It  is  in  thb  district  tliat,  in  Mr.  Karey*8  estimation, 
the  lowest  strata  anywhere  observable  in  Britain  apiicnr.  He  reckons 
us  many  as  three  distinct  series  of  coul  measures,  separated  by  thick 
strata  of  limestone,  and  <>f  n d  marl,  similar  to  that  which  intervenes 
between  the  lias  and  the  uppermost  stratum  of  coal ;  and  the  U)west 
of  tlie  cofiJ  measures  is  that  of  the  coal-field  of  Derbyshire,  Notting- 
hamshire, and  Yorkshire,  lying  beneath  the  yellow  limestone  rock. 
Beneath  these  follows  what  b  enlled  the  fourth  limestone  rock,  which 
extends  from  Costlcton,  in  Derbystiire,  southward  to  Weaver-lulls, 
near  Wootton  and  Kamsor  in  Staffordshire.  I1iis  he  supposes  to  be 
tlie  lowest  of  all  British  strata;  and  to  this  circumstance  ascribes  the 
cM-rurrence  of  some  phenomena*  which  are  said  to  appear  nowhere 
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AceouMi  of  an  Appendix  to  the  tmaU  fnifstineg  of  Birdt*  By  James 
Manutney.  Esq,  F.R,S.  Read  March  21,  IHII.  [PkU.  TVwir. 
1811,/t.  257.] 

Altliougb  aiiuost  every  author  who  has  written  u|>oa  the  incubation 
«>f  the  egg  has  obienred  the  direct  commnnication  between  the  yolk- 
bag  and  the  amall  tntetdnea  of  the  ehick»  and  althoogfa  aooie  of  them 
hive  obserred  that  this  duet  remains  in  the  form  of  a  email  cvcmn 
during  life,  it  ap])Ciirs  to  have  escaped  the  notice  of  any  one,  timt  in 
some  speciea  of  this  part  ia  of  coondeiable  aize,  and  poaeemea 
a  structure  pt'ouliar  to  it«t'lf. 

It  was  in  tlie  snipe  that  Mr.  Macartney  first  observed  its  ma^jni. 
tude  to  exceed  that  of  the  caeca  of  the  great  intestines :  and  lie  ha« 
since  found  that  in  the  woodcock  and  curlew  it  is  ])roportioually 
large.  In  the  black  coot  also,  it  is  long,  but  slender,  liike  the  rest 
of  the  intestines  in  that  hiid. 

In  the  swan  and  goose  it  does  not  bear  die  same  pvoportioii  «a  In 
the  preceding,  tiio^;fa  somewhat  iaiger  than  in  the  genenlity  of 
birds. 

'J'hi'^  ctrrTTm  consist"  nlwnvf?  of  two  tnnic5«,  correspond  in  {!■  to  the 
pi  ritDnr'rd  and  villous  coats  of  the  ititcstiir.d  canal  in  gviK  nil,  hut 
without  any  appcanmcc  of  inter\ciiiiii::  inu^^cle.  Its  interior  -urfaee 
is  composed  of  small  cells,  like  tlie  ab£>embiuge  of  mucou:>  follicles, 
found  in  various  parts  of  the  alimentary  canal.  The  matter  contained 
in  this  appendix  has  never  been  found  the  same,  as  in  the  adjoininf^ 
intestines,  hut  it  has  been  always  iiUed  with  a  mucous  fluid,  which  it 
seems  to  secrete. 

Hiis  apiicndix,  in  most  birds,  retains  evidence  of  its  nrinnn ;  for 
the  remnant  of  the  yolk-!)a!r  is  commonly  found  adherintj-  to  it-^  ct- 
trcinity,  and  »till  communicates  freely  with  it,  especially  in  the  Ac(  i- 
pitres,  and  in  the  passerine  tribe.  In  the  nightingale  Mr.  Macartney 
observes,  the  duct  is  scarcely  visible ;  but  tlie  yolk-bag  remaiusi  du- 
ring life  as  a  sac,  the  sise  of  a  large  pea,  communicating  with  the 
intestine. 

The  preceding  facts,  says  the  author,  are  curious  instsnces  of  an 
organ  of  fcetal  life  retained  in  the  full-grown  biid»  for  the  eserdae  of 
a  particular  function. 

An  Account  of  a  vegetable  Wax  from  Brazil.    B\f  William  lliomaii 
Brande.  Baq.  Kcad  May  9,  Ibll.    IPkU.  Tnuu.  1811. 

p.  261.] 

Tlie  substance  here  examined  by  Mr.  Brande,  had  been  sent  to 
Lord  Orenville  from  Rio  de  Janeiro,  and  by  him  given  to  8ir  Joseph 

Banks,  in  the  hope  that  wlicn  its  properties  were  investigated,  it 
might  Vsc  foiiiHl  to  nn«wcr  tho  {mr]H>«f«  of  Ihv's*  wiix,  urul  1)econie  a 
valuable  article  oi  commerce  betwct  a  IJni7.il  ;uid  tins  country. 

U.  is  !?aid  to  be  the  produce  of  n  tree  of  slow  growth,  called  by  the 
natives  Caniuubu,  and  growing  ui  the  most  northerly  part  of  the 
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Portuguese  scttleniLnts  ,  and  tho  "Rmc  tror  silso  produces  a  inim  as 
food  for  man,  and  aiiothcT  ^itbstnncc  t mjilnvrd  to  fntteu  pouitry. 

The  substance  rx  iuiiued  by  Air.  Bnuuic  n  -Liiililc  ^  that  procured 
from  tiie  Leruxyiun  Aadivola  described  by  Humboldt.  1  he  Ceroxylon, 
liowever,  is  a  teU  palm-tree,  gruwing  about  1000  toiaea  or  more  above 
the  level  of  tiie  aea;  but  the  Biaziluun  plant  ia  a  low  tree,  and  giowa 
in  a  country  where  it  doea  not  appear  that  there  are  any  muuntaina. 
By  aaalyaia  also,  these  products  differ  entuely ;  for  that  of  Hum- 
biUdt,  according  to  Vauquelin's  analysis.  coni*bt8  uf  two  thirds  resin 
and  one  third  wax  ;  wl^ile  that  from  Brazil  is  entirely  wax,  without 
any  i>crreptiblc  quantity  oi  resin. 

Mr.  lirande  received  this  wax  in  the  state  of  a  coiu^c  palc-^^rcy 
|K)wder,  soft  tu  the  touch,  mixed  witli' pieces  of  baik,  and  uliier  im- 
purities, amounting  to  nearly  40  per  cent. 

It  melta  at  206^  Fahrenheit;  and  if  then  purified  by  etiaining 
tliiouf;^  linen,  it  acquirea  a  dirty  green  colour;  when  cold  it  ia  hard 
and  bnttle,  and  its  specific  {[gravity  ia  980. 

In  water  this  wax  is  wholly  insoluble ;  but  by  boiling  aome  boura, 
it  communicates  a  brownish  hue  to  the  water,  and  iti*  jieculiar  smell. 

Alcohol  also  has  no  effect  on  it  when  cold.  Nevertheless,  by  the 
assistance  of  heat,  two  fluid  ounces  disi>olve  ten  j^ins  ;  but  eii?ht  of 
these  are  deposited  again  a:$  the  solution  becomes  cool,  and  the  re- 
mainder may  be  precipitated  by  addition  of  water. 

Ether  diawlvea  a  amall  proportion  at  the  temperature  of  60^;  and 
when  boiled  upon  it,  two  fluid  ouncea  disaolve  thirty  giaina,  but  de* 
poi^it  twenty-six  upon  cooling. 

Fixed  oila  unite  with  it  very  readily  by  the  :iaaiatattoe  of  heat,  and 
the  compounds  arc  in  general  perfectly  suKil)le  in  ether,  whicfi  ap- 
pears owing  to  tlie  solubility  of  these  oils,  although  they  are  uot  ge- 
morally  supposed  to  be  soluble. 

According  to  Mr.  Unmdc's  experiments,  four  fluid  ounces  of  ether 
dissolve  1^  fluid  ounce  of  oil  of  almonds,  1^  fluid  ounce  of  olive 
oil,  2|  fluid oimeea of  linaeed  oil;  andwithcaator  oilituaitea  inany 
proportion. 

In  alcohol,  having  the  specific  gravity  of  820,  castor  oil  is  also 
|teiiectly  aoluble;  but  the  other  fixed  oils  are  very  sparingly  soluble; 

and  even  castor  oil  is  scarcelv  soluble  in  alcohol  Uiut  has  the  fpccific 
•gravity  ot  unless  camphor  be  ndded  to  it.    But  even  this  ad- 

diti'  11  will  not  render  other  fixed  oiL^  -oluble  in  the  same  menstruum. 

When  the  wax  was  boded  in  a  soiution  of  caustic  |X)tash,  it  com- 
municated to  the  liquor  a  slight  rose  colour,  but  was  not  dtssolvt^, 
nor  altered  in  its  propertiea. 

Hie  efela  of  a  awution  of  pure  aoda  were  predaely  aimilar.  hut 
pure  ammonia  had  scarely  any  effect  on  the  wax. 

By  boiling  in  nitric  acid,  the  colour  of  the  wax  is  converted  into  a 
deep  vrllow  ;  and  nftcr  bein:]'  washed  and  rofiled,  it  is  found  to  have 
iHfComL  more  hnttK-  and  harder  than  before  ;  but  neither  the  fu.-ibihty 
nor  the  inrtammability  of  the  wax  are  imimircd,  even  by  the  aiteriiatc 
Hctiuu  of  acids  and  ol  aikalitir  u|>on  it. 
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If  the  wax  he  >^prcad  tliin  upon  glass  and  exposed  to  the  action  of 
lit^ht,  it^  colour  is  renderud  paler;  but  the  author  has  not  yet  suc- 
cteded  III  bleaching  it  effectually. 

Sulpburie  acideluuigeB  the  colour  of  the  wmx  to  a  pele  brown ;  and 
if  heat  be  applied,  the  deoompontkm  UMial  with  aoeh  aubataneea 
takes  place,  with  extncalbn  of  solphuioiu  add  gee*  and  decompo- 
sition of  cbaiooal* 

lliough  cold  acetic  acid  has  very  little  action  on  it,  yet  when  boiled 
upon  it  for  a  very  long  time,  it  appeared  to  have  rend«*ret!  it  nearly 
white ;  but  when  tlie  wax  was  afterwards  washed  with  water  and 
fu&ed,  it  resumed  its  former  colour. 

When  it  is  fused  in  oxymuriatic  gas,  muriatic  acid  and  water  are 
formed,  and  charcoal  is  deposited. 

Though  Mr.  Bcande's  attempts  to  Ueach  this  wax  hsve  not  hitiierto 
csompletely  sueceededt  yet  since  it  has  been  rendered  nearly  white  by 
the  usual  method  of  exposore  to  light  after  the  action  of  nitric  add 
upon  it.  there  eeema  no  reason  to  suppose  that  it  might  not  be  per- 
fectly bleached  hy  exposure  for  a  sufficient  length  of  time. 

With  respect  to  its  combvi^tion  in  the  form  of  candles,  the  author  - 
trials  have  been  very  satisfactory.  When  the  wick  is  duly  projxtr- 
tiuued,  the  combustion  is  as  perlect  and  uniform  as  tliut  of  any  other 
wax ;  and  when  about  one  sixth  or  one  tenth  of  tallow  is  added  to 
it,  the  brittleness  which  this  wax  has  in  its  natural  state  is  removed, 
without  communicating  to  it  any  unpleasant  odour,  or  impairing  the 
brilliancy  of  the  flame. 

A^rmumical  Ohsenmtiom  relating  to  the  Construction  of  the  Heavens, 
arranged  for  the  Purpose  of  a  critical  Examination,  the  Resu/t  of 

which  ttppf*(ir.'i  to  throw  some  nnr  Light  upon  the  Organi^ntion  of 
the  celestial  liodics.  Hy  William  Hcrschel.  LL.D.  FM,ii.  Kcail 
June  20,  1811.    [i'Ai/.  Trans.  ISlUp. 

Dr.  Henehelp  having  repeatedly  re-examined  msuiy  of  tiie  nebu> 
lous  appearances  which  he  has  formerly  described,  finds  that  these 

objects  may  be  armngrd  in  a  certain  order  of  regular  succession,  >m> 
as  to  be  viewed  in  a  new  light;  and  in  consequence  of  these  views, 
his  opiinou-  respecting  the  inferences  to  be  drawn  from  tlie  plienu- 
mena  have  undergone  a  gradual  change,  especiaiiy  with  regard  to  tijc 
possibility  of  resolving  many  of  them  into  stars,  iis  he  had  formerly 
supposed  might  be  done  by  telescopes  of  higher  power  than  he  had 
yet  employed. 

His  present  arrangement  begins  with  the  appearances  of  diffused 
nebulosity.  Of  these  he  has  determined  the  positions  and  magnitudes 

of  52  in  number,  the  aggregate  extent  of  which  amounts  to  150  square 
degrees ;  and  *«ince  the  depth  of  eacli  may  be  s.u])posed  nearly  equal 
to  the  length  or  breadth,  the  total  amount  of  lumuious  matter  con- 
tained in  the  small  proportion  of  infinite  s|>ace  which  we  see.  exclu- 
sive of  that  which  is  too  dilute  to  be  visible,  exceeds  all  calculation. 
Of  these  nebulous  difiusions,  the  intensity  of  the  light  is  nut 
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mufonn ;  for  tbongfa  in  some  parts  their  light  is  onifiDrmly  milky,  in 
others  it  is  more  fiunt,  and  might,  at  first  sight,  be  thou^xt  resolr- 

able  into  stars.  The  creater  hri^rhtne!*?  in  one  part  than  in  another 
may  arise  either  from  Greater  depth  or  from  greater  density,  and  is 
tiiought  by  Dr.  Herschel  rather  to  arise  from  the  latter,  wluch  he  as- 
cribes to  a  mu^al  gravitation  of  iti»  paxts  to  each  other.  Facts,  says 
tlie  autiior,  are  not  wintiiig  to  prove  that  such  a  power  has  beoi  ex* 
crtsd :  and  it  ia  his  intentkMi  to  out  ft  aoiea  of  olieDiiiiWDA 
wlme  tiie  veitigti  of  aocli  cKettkm  may  be  distmelly  teen. 

Tboae  ndnibe,  which  from  tiiehr  pttmnt  want  of  uniformity  seem 
to  have  more  than  one  centre  of  attraction,  may,  in  fact,  at  tint  time 
con«i?t  of  two  nebulrr,  the  limits  of  which  unite  onlv  in  appearance; 
or  they  may  be  actually  united,  but  undergoing  a  gradual  aepi^ 
ration. 

In  the  same  manner  other  nebulae,  for  which  the  author  refers  to 
his  catalogues,  are  found  to  be  treble,  quadruple,  sextuple,  &c. 

With  fiq^nd  to  the  Ibnns  of  nebulaB,  tome  an  nazrow  and  very 
kmg,  odieiB  of  eqwd  length  are  in  a  certain  degree  broader ;  otbeit 
again  are  of  an  irregular  figure ;  and  from  all  ^c^c,  notliing  can  be 
inferred  as  to  their  extent  in  the  third  dimension,  which  is  not  seen. 
But  when  the  vi??iblc  surface  is  nearly  elliptical,  and  still  more  if  the 
circumference  be  nearly  circular  the  re,  a  spheroidical  or  spherical 
form  may  with  Rome  confidence  be  presumed  ;  and  these,  it  is  ob- 
s€r\'ed,  are  forms  naturally  resultini^  from  a  principle  of  attraction. 

The  central  brightness  of  some  nebulae  point  out  the  seat  of  prin- 
cipal attiactiofi ;  and  though  in  many  tndi  a  diifinence  it  leiioely 
perceptibk,  there  are  many  otbeit  in  which  the  brightneit  of  the 
centre  it  eontidefably  greater  Iban  that  of  Ibeir  ciRnmfertnce,  to  at 
to  pretent  very  much  the  appearance  of  many  telescopic  comett,  of 
which  the  nucleus  is  not  distinct ;  and  others  also,  in  which  a  cen- 
trnl  nucleut  ia  distinctly  seen,  surrounded  by  a  bright  and  circular 
nebula. 

These  various  de^ees  of  condensation,  seen  in  different  nebulae, 
are  supposed  by  the  author  successively  to  take  place  in  the  same 
nebula,  and  are  thns  connected  into  one  view,  to  show  the  progress 

The  condentalion,  tayt  Dr.  Herschel,  may  be  considered  as  evi- 
dence of  their  materiality ;  and  he  also  infers  opacity,  which  is  an* 
other  property  of  matter,  from  the  circumstance  of  their  not  being 
to  bright  as  he  would  expect  from  their  obson  ed  condensation. 

The  appearance  of  certain  very  reerulrtr  lu  Inilac,  with  extensive 
branches,  suggests  to  Dr.  Herschel  vanuub  queries  respecting  the 
gradual  change  and  ultimate  result  of  condensation. 

00  not  the  bnncfaet  connected  wilb  a  nndeut  retemble  the  so- 
diacat  light  connected  witb  our  ton  ? 

May  not  portiont  of  branchet  collect  into  a  planetary  fonn  and  re* 
Tobre  aroond  the  central  nucleus,  having  themtelves  a  rotatory  mo- 
tion.  in  cnn<e(]tience  of  the  inequality  and  incgvlar  poaitum  of  dif- 
tea'nt  branches  ? 
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Amonj^the  nebulae  that  have  been  fonnerly  observed  hy  the  author, 
he  refere  to  seven,  which  he  considers  as  having  ap|)roached  very 
near  to  finid  condensatioa ;  and  of  thci^e  lie  observ  es,  that  we  see 
oitl  V  a  ^u[)cr&cial  lustre,  resembling  that  of  planets,  which  are  opake 
bodies,  and  not  rach  as  might  be  expected  if  the  nebulous  matter  had 
no  other  quality  thaa  that  of  ahining,  aadirare  perfectly  tmupaicat. 

The  author  observea,  that  the  spheroidal  form  which  prevails  amoo^ 
nebulae,  is  another  circumstance  of  resemblance  to  i)lanetar7  bodies^ 
from  which  also  their  rotation  on  their  axes  may  be  inferred. 

That  nebula?  do  really  iindcn»t>  successive  chan^cj^.  the  author  de- 
duce«  not  only  from  a  coniparisofi  of  ditferent  nebula-  \\  1th  each  other, 
but  trorn  :\  ruinparison  of  his  own  obsenations,  made  upon  the  ne- 
bula HI  Uriun  at  this  time,  with  those  which  he  himself  made  tliirty- 
seven  years  since. 

The  figure  of  it,  at  that  time,  he  alio  tiien  obaerfed  to  diifer  from 
that  given  by  Dr.  Smith  in  his  optics ;  and  he  now  fem«rta»  diat  it 
differs  liom  the  delineation  given  by  Hnygens  in  his  iSyffami  8m- 
iumtum. 

In  the  course  of  the  gradual  contraction  of  this  nebula.  Dr.  Hers- 
chel  ]ifi«  also  observed  certain  stars  which  had  api)eared  nebnlinis  to 
become  di«itinct  by  removal  of  a  nebulous  covering,  and  thence  nifers 
that  this  ncliula  is  certainly  nearer  to  us  than  tlars  of  the  seventh  or 
eighth  mugnitude,  and  possibly  not  more  distant  than  those  of  tlie 
tlurd. 

Notwithstanding,  therefore,  the  extreme  dissimilitnde  between  the 
appearance  of  di£iBe<l  nebulosity  and  that  of  a  star,  they  seem  to 
have  a  natural  connexion  by  the  several  intermediate  gradations  that 

have  been  described.  A  nebulosity  may  be  concei\'ed  so  dilute  as  to 
be  invisible  till  partially  condensed ;  a  nebulosity  may  become  con- 
verted into  a  ])lanetary  nebula.  Tlie  planetary  nebula  with  uniform 
light  may.  I)y  gradual  condensaLuju  of  its  centre,  be  converted  into  a 
stellar  nebula  with  bright  centnd  nucleus,  surrounded  by  a  more  di- 
lute bur;  and  this  at  last  assomesthe  appearance  of  a  complete  rtar, 
by  condensation  of  so  large  a  portion  of  ita  nebulous  matter,  that  the 
remainder  is  no  longer  visible  by  the  best  tdeacopea. 

Experiment  to  ascertain  the  State  m  which  Spirit  exUU  in  fermented 
Liquors :  with  a  Table  exhibiting  the  relative  Proportion  of  pare 
Alcohol  contained  in  several  Kinds  of  Wine  and  some  other  Liquors. 
By  William  'lliomas  Brande,  Esq.  FJt^.  Read  June  13«  1811. 
IPhil,  Trans,  1811,/>.  337.] 

An  opinion  havin|f  been  entertained  by  many  persons,  that  alcohcd 
which  has  been  distdled  from  wine  does  not  exist  ready  formed  in 
the  liquor,  but  is  generatetl  during  the  process  of  distillation,  Mr. 

BrniKlt'  nrulertook  a  repetit ;nn  of  Fabroni's  experiment,  on  which 
thi;?  opmiou  \»  principally  fiunnit  ti  .  but  when  he  added  four  ounrea 
of  dry  subcarboiiate  of  potath  to  i  i*;lit  tiuid  ounces  (»f  port,  no  alcuhnl 
was  bepuratcd,  ailliuugh  tiome  of  the  same  wiiic  had  prcYiou;^iy  bix,a 
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tteertatned  to  yidd  one  fifth  part  of  alcohol  by  diatiDatum.  When 
the  same  experiment  wns  repeated  on  the  same  wine,  to  whieh  one 
seventh  part  of  alcolioi  had  been  pre\'iously  added,  still  none  was 
jjej)arated  by  subcarbonatc  of  potash  :  but  when  so  much  aB  one 
tiiird  part  had  l)een  added,  then  a  very  sraail  proportion  was  found 
to  float  upou  the  surface  alter  it  had  stood  twenty-four  hours. 

When  madeira  or  sheny  were  employed  instead  of  port,  the  re- 
lultB  were  nearly  the  same.  Since  the  method  of  Fabmi  luled  of 
detecting  the  presence  of  akohol*  mdeia  the  quantity  was  veiy  con- 
atderable,  it  became  necessary  to  have  recourse  to  some  other  method 
of  proving  or  disproving  the  presence  of  it  as  a  product  of  fermenta* 
tion ;  and  Mr.  Brande  conceived,  that  if  it  were  formed  by  the  heat 
appUed  in  distillation,  the  cjuantity  should  in  tlnit  case  be  diiieient 
vhen  the  siirae  hquor  was  distilied  at  different  temperatures. 

In  the  first  of  four  processes  of  distillation,  port  wine  was  made  to 
acquire  the  heat  of  200^  by  addition  of  muriate  of  lime,  and  one  half 
was  quickly  distilled  over;  and  in  the  last,  an  eoual  quantity  of  port 
was  kept  for  five  days  at  the  temperature  of  l9Hr,  till  half  the  quan- 
tity had  passed  over  into  the  receiver;  but  in  all  these  experiments 
the  specific  gravities  of  the  products  were  so  nearly  the  same,  that 
there  did  not  i^pear  to  be  any  difference  in  the  quantity  of  alcohol 

obtained. 

Mr.  Ur;iiKle  also  attempted  to  separate  alcohol  from  ditierent  kinds 
of  v,  nie  by  freezing ;  but  the  cake  of  ice  produced  was  spongy,  and 
would  not  allow  any  portion  of  alcohol  to  separate  from  it. 

The  author  having  thus,  to  his  satisfishction,  proved  the  ezistenoe 
of  alcohol  ready  formed  in  fermented  liquors,  undertook*  in  the  next 
I^ace,  to  ascertain  the  relative  strength  of  different  kinds  of  wine ; 
and  he  concludes  the  present  communication  with  a  Table,  in  which 
is  expressed  the  proportion  per  cent,  of  alcohol  contained  in  a  given 
meivsure  of  the  several  liquors  tliat  he  has  examined. 

In  tins  table  tlie  alcohfd  obtained  from  Port  varies  from  *21  to  nearly 
2(>  per  cent.;  Macieira  iU  to  24;  Sherry  not  so  much  as  JO  per  cent.; 
Claret  from  13  to  16 ;  Lisbon  19  ;  Marsala  nearly  2(i ;  Champagne 
from  11  to  13;  Burgundy  12  to  14;  Hock  9  to  14;  Uaisin  wine 
Currant  wine  20|;  Cider  and  Peny  nearly  10;  Ale  nearly  9  per  cent ; 
good  rum  and  brandy  containing  63  per  cent,  of  alcohol  at  the  same 
standard  of  *825  specific  gravity. 

^eeeiuil  of  a  Litkological  Survey  of  Schehaliien,  made  ta  order  to  de- 
termine  the  specific  Gravity  of  the  Rocks  which  compose  that  Moun- 
tain. By  John  i'kyfair,  £tq.  FM,iS,  iiead  June  27, 1811.  [PAi/. 
Trans,  1811.j».3470 

Norwithstanding  the  skill  with  whicli  Dr.  Maskelyne  conducted 
the  astronomical  observations  upon  Schehaliien,  and  the  accuracy 

with  whieh  lie  may  be  presumed  to  iuive  mciu^^ured  the  deAcction  of 
his  pluml)-liue  from  the  perjiendieular.  whereby  ?ie  dl-^covcrrd  the 
actual  attraction  of  thai  inouutaiu  i  uud  idtUough  great  uigcnuity 
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was  manifested  by  Dr.  Hattoa  in  dedoeiqg  fma  tfaeoee  Uk  mam 
deanty  of  the  earth  ;  tliere  remained  one  source  of  meeituntj  ia 

their  re«»i}lts,  dependent  on  the  specific  gravity  of  the  mounbiin, 
"which  thcv  a.'^siimrf!  to  be  2'5,  but  wrre  aware  that  this  might  not 
be  so  accurate  wuuid  be  desirable  in  a  etandard  to  which  the  dea* 
sit}'  of  the  earth  is  directly  comjjared. 

It  was  for  this  purpose  that  Mr.  PlayfiEdr,  with  the  unstance  of 
lionl  ^Vebb  8€ymiiur»  mdcftook  the  prawnt  suwey  of  ficJuriiwIliwia 
■acertetnioff,  toeontelj  tlicy  were  able,  tlie  direetioii  and  tnc 
diiuition  xn  the  strata  of  which  tbe  mountain  connrti,  ^d  coilficting 
specimens  of  all  the  Tirietics  of  rock  which  they  could  diwxWFtt;  in 
nrrler  to  determine  tbe  specific  gravity  of  each  by  direct  eTperiment, 
and  thruce  to  estimate  the  correction  wliich  it  might  be  necesaaiy  to 
introduce  into  Dr.  Mutton's  calculation. 

Schehallien,  like  all  other  mountains  in  its  vicinity,  was  found  to 
consist  entirely  of  primitive  rocks  in  strata,  which  stretch  in  a  diree- 
tioii from  B.E.  to  N.W.,  and  aetrijVCftical  In  podtiim  Imtinaome 
parti  towards  the  base,  they  deviate  aa  modi  ■•  15^  from  fhe  per- 
pendicular. The  most  elevated  and  by  frr  the  bogest  part  of  the 
aiottntain  was  found  to  conaist  of  granular  qnarti,  extremely  bar«U 
compact,  and  homo^ncous,  of  which  the  specific  gravity,  by  an 
average  of  thirteen  sj)ecimen?,  wr«  nearly  2'G4.  Adjacent  to  tliis 
m>i.««,  on  each  side,  and  next  in  quantit}',  i?  a  micaceous  schist,  con- 
taiiiiijg  horiiblendc  ;  and  hnvcr  duUTi  toward  tbe  ba^e  aj)pcar  strata 
of  granular  limestone,  highly  crystallized,  and  containing  mica.  The 
apeeific  gravity  of  fhia  part  of  t&  mfluattin^  on  tn  average  of  fifteen 
ipeeimena.  was  found  to  be  2*81. 

Beside  these  there  are  also  Teins  or  d]^es  of  poiphyry  and  greeo- 
atone,  which  intersect  the  other  strata  at  right  angles,  but  bear  n 
very  small  proportion  to  the  general  mass  of  the  mountain. 

With  rcsj)cct  to  the  miraeeonf^  schist  and  limestone,  whieh  arc 
distinctly  stratified  in  vertical  planes,  their  continuit}'  from  one  ex- 
tremity of  the  mountain  to  the  other  may  with  confidence  be  pre- 
sumed i  but  this  u»  uut  the  case  with  respect  to  tiie  grauuiar  quartz, 
which  may  either  be  interposed  between  them,  and  oontinne  with 
them  to  an  indefinite  extent  in  lengfli  and  depth,  or  may  be  of  tub* 
sequent  Ibrmation,  occupying  only  the  summit  of  tibe  mountain,  and 
not  penetrating  into  the  interior. 

Since  the  result  of  the  calculation  of  the  earth's  density  is  mate- 
rially affected  by  the  difference  of  these  suppositions*  the  author  hss 
made  an  estimate  according  to  each  hypothesis. 

With  the  exception  of  the  corrections  thus  obtained  for  the  sjiecific 
gravity  of  the  muuutam,  Mr.  Fiayfair  adopted  the  method  employed 
by  Dr.  Hutton,  of  dividing  the  whole  mass  of  tiie  mountain  into  a 
certain  number  of  vertical  eolnnms*  Ibtmed  by  cylindrical  sections, 
so  thst  their  respective  ftttrsctions  on  the  plumb-line  could  with 
great  facility  be  computed  upon  the  supposition  of  unifoim  density 
throughout. 

l^pon  the  former  of  the  two  hypotheses  of  Mr.  Fiayfiur,  in  wiiich 
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the  granular  quartz  is  t^uppused  to  pervade  the  base  of  the  mountaia 
to  ail  iridctinite  depth,  thecom  clionH,  iii  proportion  tx>  tiie  inert:  dif- 
frronce  hetween  the  specific  gravities  assumed  by  J)r.  tlutton  and 
tliut  luimd  by  experiment,  were  simple  in  comparison  to  those  Qe« 
ceasuy  on  the  secoiul  hypotheais;  but  in  each  caae  the  attractions 
of  opposite  poitiona  of  the  cylindrical  sections  became,  in  heU  un- 
eqiial*  and  consequently  required  to  be  con^nted  with  due  refz^ard 
to  their  respective  specific  gmvitics,  as  well  as  the  azimuth  and  alti- 
tude of  each. 

The  nature  of  tlu\se  romy^iitations  is  fully  explained  by  the  author, 
but  cjuinot  he  understood  without  reference  to  the  figures  which  ac- 
company them.  'ITie  resultincr  density  deduced  according  to  the  first 
hypothecs  found  to  be  nearly  4*5  G  ;  that  deduced  by  Dr.  Huttoa 
hiaving  been  only  4*48 :  but  according  to  the  second  hypothesiB,  the 
dilleienee  is  far  mote  consideraUe;  the  density  in  this  case  being 
4-87. 

Hiis  last  is  nearly  a  mean  between  that  of  Dr.  Huttcin  and  the 
density  of  5*48.  which  Mr.  Cavendish  infened  (torn  a  very  diifeient 
mode  of  investigation. 

By  considering  the  experiments  on  bchehallien  idone,  the  dunisity 
«rf  the  earth  might  be  iUisumed  to  be  between  the  limits  above  as- 
signed, the  mean  of  which  amounts  to  4*71.  Mr.  Playtuir,  however, 
thinks  it  desirable  tbut  an  element  so  important  in  physical  astronomy 
should  he  the  result  of  many  experiments,  and  recommends  the  M;tee« 
tion  of  granite  mountains,  if  pc^ible,  for  this  pur|Mi^,  because  their 
homogeneity  might  be  presumed  with  considerahie  conhdenoe. 

Observations  and  Erperiments  on  Vision.  By  William  Charles  \\^clls, 
MM,FM^,  Head  July  4.  1811.  [PAt/.  rroiit.  18 U.|i.  378.] 

The  experiments  here  dencribed  by  Dr.  Wells  were  made  in  con- 
sequence of  an  imperfection  of  sight  occurring  to  his  observation, 
which  he  has  nowhere  seen  upon  record.   The  subject  to  whom  the 

disorder  happened  was  a  gentleman  about  thirty-five  years  of  age* 
who,  after  ;i  slight  cntarrh,  had  been  seized  with  a  degree  of  btu|x>r. 
and  weight  of  his  forehead,  accompanied  with  a  j)arulytic  j^tate  of  tlie 
right  eyelid,  'llie  puj)il  of  this  eye  was  uUo  observed  to  bt-  much 
dilated ;  and  he  had  lost  all  power  of  adapting  that  eye  to  near  ob- 
jects, although  he  could  see  at  a  distance  with  great  distinctnest*. 
'Ilie  left  eye  idso  became  shortly  after  affected  an  a  slight  degree, 
nnd  in  a  similar  manner. 

'Ilie  nature  of  the  defect  became  evident  by  tnal  of  spectacles ;  for 
it  was  found  that  convex  glasses  enabled  him  to  read  with  [)erfect 
ea^c,  and  ir^upplied  the  want  of  the  power  of  adaptation  which  he 
had  before  j)osscs«ied. 

Since  the  ajjplication  of  the  juice  of  belladonna  to  the  eye  occa- 
sions a  dilatation  of  the  pupil,  it  appeared  to  Dr.  Wells  not  impro- 
bable that  it  might  also  affect  other  muscular  powers  of  Uic  eye.  It 
was  his  intention  to  have  made  thu)  experiment  on  his  own  eyes : 
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hut  lie  fiMind  their  power  of  adaptation  too  t:ir  climinUhod  Ij)  agt  tor 
Mich  a  trt.'d.  He  however  prevailed  on  Dr.  Cutting,  a  young  pby- 
Hinnii  of  hid  acquaintanoe,  to  make  trial  of  it.  The  rcMilt  was  per- 
fectly coDfotmabie  to  the  soppoeitioii.  Hic  dflatotion  of  the  pupil,  it 
18  true,  commeDced  aooner  than  any  other  affectioii  of  the  eye ;  hot 
in  the  coune  ol  three  quarters  of  an  hour,  the  eye,  which  before  the 
i'xpL'fiment  could  see  at  six  inches,  could  not  now  see  at  less  than 
thret  feet  and  a  hnlf :  and  wh^n  if?  pupU  hm\  acquired  the  greatest 
ihhitiitiori.  the  ray.s  from  a  candle,  even  at  ciglit  feet  distance,  could 
not  be  mtnle  to  converge  on  the  retina,  but  only  those  from  sstars,  or 
from  very  distant  lamp^^.  'ilie  defect  thus  occasioned  by  belladonna 
WDs  found  nearly  in  the  same  state  on  the  following  day  ;  and  it  waa 
not  till  the  nintii  day  that  the  power  of  adapting  the  eye  to  near 
iihjccts  waa  CMpletely  restored.  During  the  wluile  of  this  time  it 
was  olm'rved  that  the  afiection  was  wholly  confined  to  the  left  eye»  on 
whirli  the  experiment  was  made,  and  that  the  right  eye  remained 
unaltered  ;  and  in  the  same  manner,  when  the  experiment  was  ;if^er- 
wiircLs  repeated  on  the  right,  the  left  was  then  wholly  uuaiiected  by 
the  belladonna. 

I'he  next  observations  relate  to  the  changes  w  liich  naturally  take 
place  in  diiferent  eyes  by  age.  With  respect  to  tliose  who  are  shorts 
sightod,  it  has  been  genendly  iisserted  by  systematic  writen^  and 
generally  believed  by  others,  that  their  eyes  are  rendered  fitter  for 
Hfcing  dii^tant  objects ;  but  Dr.  WcUa  haa  observed*  in  various  in- 
stance:}, tliat  this  was  not  the  cose. 

One  trentlcman,  a  fellow  of  this  Society,  who  was  short-sighted  in 
early  life,  and  consequently  in  tlie  hubit  of  using  spectacles  with 
concave  irlaspcs  constantly,  could  see  with  them  perfectly  at  a  great 
\  iiricty  of  disUuiecb  till  he  arrived  at  the  iigc  of  Efty.  But  he  then 
began  to  observe  that  distant  objects  viewed  through  the  glasses  tu 
which  he  had  been  accustomed,  were  indistinct;  and  he  found  it 
nccessaxy  to  use  others  which  were  more  concave  for  seeing  objecto 
at  great  distances.  But  along  with  this  change  of  his  sight,  another 
occurred  of  an  op))0!<ite  kind :  for  he  now  found,  that  when  he  wished 
to  examine  minute  objects  attentively,  it  was  necessary  to  remove  his 
spectacles  entirely,  and  emj)loy  the  nidicd  eye  alone.  It  was  true, 
therefore,  that,  with  resj)ect  to  near  objects,  he  had  become  longer- 
lighted,  but  in  fact  his  range  of  vision  was  shortened  equally  at  tlie 
()p])osite  extreme,  so  tliat  the  mean  is  little  altered  from  what  it 
always  has  been. 

In  asecond  instance  the  variation  produced  by  age  in  a  short-sighted 
person  was  the  same  in  kind,  but  not  hitherto  in  so  great  degree. 

In  a  few  trials  which  Dr.  Wells  has  made  uptm  short-sighted  per* 
Hoiis  with  belladonna,  the  diminution  of  tlie  nmgc  of  uxlaptation  has 
not  taken  place  at  both  extremities,  but  the  power  of  seeing  near 
object!*  hiu-  idone  l>e(  n  (bmlni!^hed. 

He  is  not.  lujwcver,  altogether  satisfied  with  these  cxinriments. 
itiid  design}^  to  pursue  tliem  further,  luid  at  bomc  iutuie  time  to  com- 
Hiuuicate  the  results  to  the  Society. 
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In  the  conne  ol  thew  experiments  Dr.  Welb  obsems,  thill  tlie 
sympathy  between  the  eycH,  which  h  in  i^nend  considered  a»  syni' 
pathy  of  the  iri?,  i*«  in  fact  symjmthy  of  the  retina;  for  wheti  the 
pupil  of  one  eye  is  dilated  by  belladonna,  the  pupil  of  the  other  be- 
comes so  much  t}ie  more  contracted,  in  coDsequence  of  the  greater 
light  which  the  enlarged  i)upil  admits. 

He  remarks,  abo,  that  though  be  has  lost,  in  great  measure,  the 
power  of  adaptatum,  he  baa  in  no  degree  lost  any  command  ol  tlie 
external  mnaclet,  bat  can  make  tbe  o|>tic  axes  meet  at  any  abort 
distance  from  bis  lue,  to  which  he  cunld  formerly  make  them  con- 
verge. So  also,  while  Dr.  Cutting's  eyes  were  under  the  inftnence 
of  Wlladonna,  the  powers  of  the  external  mupcles  remained  unim- 
paired :  whence  it  appears,  tiiat  the  power  of  adapting  the  eye  to 
ditferent  distances  is  not  dependent  on  the  external  muscles,  hut 
rather  to  l^e  referred  to  tiie  crystalline  lens,  although  the  muscularity 
of  that  organ  does  not  appear  to  Dr.  Wells  to  be  by  any  means 
established. 

On  tkf  Qnmds  of  the  Method  wkieh  Laplace  ka$  ^me»  in  ike  teroml 
Cknpttr  of  the  tkhd  Book  of  kie  Mtonique  Celeste  for  comfmtieg 

the  Attractions  uf  Spheroids  of  every  Deeeription.  By  James  Ivor)', 
A.M.  Communicated  by  Henry  Brougham,  Beq,  FM,S,  Kead 
July  4,  ISll.    IF&ii.  TroM.  1812» p.  1.] 

Sir  Isaac  Newton,  who  first  considered  the  figure  of  the  ctirth  and 
pbnets,  confined  his  view  to  the  &uj)})osition  of  their  baring  be(;u 
otiginally  in  a  fluid  state ;  and  he  conceiveil  them  to  retain  the  same 
figure  which  they  assumed  in  their  primitive  condition  i  and  those 

mathematicians  who  succeeded  him  in  the  same  path  of  inquiry  have 
seldom  ventured  ])eyontl  tiiis  limited  hypothesis,  and  have  shown, 
that  when  a  body  comj)uscd  of  one  uniform  fluid  revolves  about  its 
axis,  or  even  if  it  con»ii>tii  of  several  iiuids  of  ditlerent  densities,  its 
partii  will  be  in  equilibrium,  and  it  will  preserve  its  figure  when  it 
has  the  form  of  an  elliptic  spheroid  of  revolution  oblate  at  the  poles. 

But  though  the  supposition  of  original  fluidity  of  the  mass  simpli- 
fies tlie  investigation,  it  does  not  seem  to  be  warranted  by  what  we 
see  of  the  surface ;  for  in  that  case*  Mr.  Ivory  obsen'es,  tins  ammire- 
ment  of  all  the  heteroc^eneoua  matters  would  have  been  accordini^  t(» 
their  densities  ;  those  least  dense  occupying  the  surface  with  graduid 
increase  of  density  to  the  centre  ;  whereas,  on  the  contrary,  notluua; 
can  be  more  irregular  than  the  density  uf  such  solid  parts  of  the 
eartli  as  come  under  our  observation,  and  the  elevation  of  continents 
above  the  level  of  the  sea^  as  well  as  the  depths  of  the  dilferent 
channels  which  contain  the  waters  of  the  ocean. 

Moreover,  according  to  the  latest  and  best  observations  made  for 
the  expiess  purpose  dt  determining  the  figure  of  the  earth,  it  |<Ioc» 
not  appear  to  be  of  any  regidar  ellii)tic  form. 

Since  the  hj'jiotliesis  of  Newton  is,  therefore,  not  consonimt  to 
observation,  it  became  uecvsbury  to  consider  ttie  ;iubject  iu  a  uiuie 
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cnlartreci  point  of  view;  and  D'Alembert  htu*  extended  his  rei^earches 
to  iiihcr  fi^-ures  be«ide  the  elliptic  s^phcroid.  and  h;is  iiivonted  a  method 
of  iuveaUg'dting  liie  aUrucUvc  force  of  a  body  of  uny  i  rojiosed  figure, 
and  compoted  of  strata,  varying  in  density  according  to  any  given 
law :  but  lib  metliod,  though  iogenioiu,  is  dcttitnfee  Si  tht  requisite 
simplicity. 

I^lace  has  also  treated  this  extremely  dilBciiIt  qneslioQ  witb  lus 
usual  skill,  and  has  deduced  the  relation  between  Uie  ladins  of  the 

j^pheroid  and  the  series  for  thv  nttractive  forre,  upon  a  point  withoOt 
or  within  the  siirfarr,  hi  a  manncT  admirably  simple  when  the  com* 
plicatetl  nature  of  tlu  tjupstion  is  considered. 

In  tlie  course  of  hi.-*  investigation,  I^nplaec  lajrs  down  a  theorem, 
which  he  affirms  is  true  at  the  surfaces^  of  all  sphemids  that  differ 
but  little  from  spheres.  Thb  propositioa  is  ennndafeed  in  the  Jf/* 
eamiqwe  CHnU  in  the  most  general  manner*  compiehending  every 
case  in  which  the  attractive  force  is  projwrtional  to  any  power  of 
the  distance  between  the  attracting  particles.  But  tlie  demonstratioii 
wliicli  Laplace  has  g;iven  of  this  pro[>osition  appears  to  Mr.  Ivory  not 
to  be  conclusive.  It  i«,  say«?  he,  defective  and  erronoius,  becausse  a 
part  of  tlie  aujdytical  cxprc>'sion  is  omitted  without  examination,  and 
i>«  rejected  jus  evanescent  in  all  cilsc?  ;  whereas  it  is  so  only  lu  p;ir- 
ticuiar  bpheroids,  the  radii  of  which  iire  expressed  by  rational  and 
iutegial  functions  of  a  |ioint  in  the  suffice  of  a  sphere ;  and  though 
the  quantities  which  Laplace  has  omitted  are  ^en  really  equal  to 
nothing,  yet,  says  Mr.  Ivory,  this  does  not  happen  for  any  reason 
assigned  by  Laplace,  but  for  a  reason  that  has  no  manner  of  con* 
nexlon  with  anything  touched  upon  in  his  demonstration. 

In  order  to  avoid  all  di^ru*sions  which  are  not  of  rrnl  nsc  to  the 
inquiry  into  the  ti'jures  of  the  planet?,  N!r.  Ivory  conhnes  his  atten- 
tion chiefly  to  the  ca^e  of  natvire.  in  which  attraction  follows  the  law 
of  tJie  inverse  proportion  oi  the  squareti  of  the  distances,  liut  he  dot*i* 
also  briefly  examine  the  theorem  of  Laplace,  in  the  genersl  sense  in 
which  it  is  laid  down  in  the  Mecanitpit  C^lentei  and  he  admits,  that 
when  the  exponent  of  the  law  of  attraction  is  positive,  and  not  leas 
than  unity,  ^en  the  demonstration  of  l4aplace  is  not  liable  to  so  much 
objection,  and  the  theorem  is  in  that  case  true  to  the  full  extent  of 
his  en'nieiution  ;  but  lie  ol><ervf'«.  thr\t  when  the  exponent  is  nej^- 
tive,  till  11  rertain  quunlities  become  intinitely  great,  instead  of  beini^ 
c(|ual  to  nothing,  as  the  theorem  of  Laplace  would  require  them  to 
be. 

The  writings  of  no  author  on  any  subject,  says  Mr,  Ivory,  are  en- 
titled to  more  respect  than  those  Laplace  on  the  subject  of  phy- 
sical astronomy;  and,  consequently,  it  was  not  till  after  the  most 

mature  reflection  that  he  has  ventured  to  dissent  from  an  audiority 
for  which  he  has  the  utmost  deference.    But  in  a  work  of  so  great 

f  xteiit  as  the  Mf'cnmqvc  C>7rste,  which  treats  o(  so  f^reat  ^Tiriety  of 
subjects,  all  very  dithcult  and  abstruse,  it  rouKl  luirdiv  be  exj>ected 
that  no  slips  or  inadvertencies  have  hoen  admitted,  vwn  by  an  author 
whose  kiiowiedgv  uf  the  subject  he  treats  ib  so  pruiouiid,  aud  the 
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coifectiittB  of  vlioae  fiews  is  ertiMiihwi  bj  ao  nanj  inpoitaDt  dis- 


Ou  the  Attractions  of  an  extensive  Class  of  Spheroids.    By  Jamet 

h'orv,  A.M.  Communicated  by  Henry  Brou^^ham.  Esq,  FM^» 
liemi  November  14,  1811.    [PAt/.  Trans,  lU2,jp,  46.] 

In  hia  teoond  pi|>er,  Mr.  Ivory  investigates  the  attrsctions  of  that 
particular  class  of  spheroids  mentioned  in  tiie  former ;  for  though  it 
is  to  these  that  the  theorems  of  Laplace  may  strictly  be  ap))lied,  it  is 
liable  to  the  important  objection,  that  the  terms  of  his  series  near 
the  beginning:  cannot  be  found  without  previously  com|)utinfr  all  the 
rest.  The  anulysia  of  Mr.  Ivory,  ou  Ihc  contrary,  i^j  direct ,  uuti  every 
term  of  his  series     deduced  directly  from  the  radius  of  the  spheroid. 

In  an  appendix  to  these  papers,  Mr.  Ivory  adds  some  remariiB  upon 
a  memoir  of  Lagrange,  upon  the  same  subject,  puUished  at  Paris  in 
December  18(I9»  but  which  had  not  till  ktely  been  leeeiTed  in  this 
oonntxy. 

4 

Am  Aeemmt  of  tome  PeeuUaritieo  in  the  SirueiMrt  of  the  Or^ttn  of 

Hewring  in  the  Balana  Mysticetus  of  Linnsu.''.  By  Everard  Home, 
Esq.F,R,S.  Read  December  12, 1811.  [i'Ai/.  rnmt.  181 2»/i.  83.] 

From  the  time  that  Mr.  Home  discovered  the  muscular  structure 
of  the  membrana  tympani  in  the  elephant,  he  has  been  seeking  nn 
opportunity  of  prosecuting  the  same  inquiry  on  a  similar  scale,  by 
examining  the  ear  of  a  whale*  and  has  at  leni^h  succeeded  in  jiro- 
curing  the  hc><td  of  a  young  whale  preserved  in  brine.  As  the  skin 
had  been  taken  otf,  a  portion  of  the  meatus  extemus  had  been  re- 
moved ulong^  with  it;  hut  it  did  not  appear  that  much  was  lost,  as 
the  outward  extremity  ]);irte>ok  of  the  dark  colour  of  the  outer  ^K"!n 
of  tlie  head.  This  pas^^age  was  5^  inches  in  length,  and  only  one 
fourth  of  an  inch  in  diameter ;  but  near  the  tympanum  it  widened  to 
about  1^  inch,  and  this  is  the  breadth  of  the  membrana  tympani 
itself. 

This  membrane,  instead  of  being  concave  externally  as  usual,  i« 
ccmvex,  so  as  to  project  nearly  an  inch  into  the  meatus  exterous.  llio 

membmne  consists  of  four  parts  :  first,  a  cuticular  covering,  next  a 
strorvjT  membrane,  then  a  layer  of  muscular  fibres;  and  lastly,  an- 
other menihruiioiis  lininsT  towau^s  the  tympanum.  It  is  remarkable 
that  tills  meuibrane  has  no  connexion  whatever  with  the  handle  of 
the  malleus,  as  in  oUier  animals. 

The  cavity  of  the  tympanum  is  of  an  oval  shape,  capable  of  con* 
taining  a  pint  of  fluid,  surrounded  by  the  cmicave  suiface  of  a  large 
bone  peculiar  to  the  whide,  detached  from  the  »kull,  and  having  only 
a  loose  connexion  with  the  petroee  portion  of  the  temporal  bone. 
'IVis  cavity  tcnninates,  h«  u-^ind,  in  the  eustachian  tube,  which 

inches  lon-^.  terminatnii^  hy  a  t?niuil  aperture,  huvintr  a  valvular 
structure,  and  opening  mto  the  c^nal  ieaUing  to  the  bluw>hole. 
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Within  the  cavity  ut  the  tympaimui  is  a  |)urt  ))cculiar  to  the  u  ltak?. 
This  i«  ft  membmiicNis  Ibid,  or  broad  ligament;  sMiehed  aeran  tiic 
cavity,  hsving  the  form  of  a  triangle,  or  ntffacr  the  sector  of  a  circle* 
the  a|icx  of  which  ii  attached  to  the  shoit  handle  of  the  inalleos, 
having  one  side  detached,  and  passinp^  across  the  centre  of  the  menv 
))rana  tyni]iani,  and  its  \yasc  attiichcU  to  the  concave  surface  of  the 
Ih'IIuw  hnue,  at  n  small  distance  (torn  the  bony  rim  to  which  that 
menibnine  is  connected. 

The  lone  hundle  of  the  malleus  has  no  connexion  with  nny  other 
part ;  but  tiic  forms  of  tliis  bone,  of  tlie  incus,  and  stajxit*  are  much 
the  same  as  in  the  human  ear ;  there  being  no  consideiilile  dilTer- 
ence  excepting  in  the  want  of  the  oa  orincnlne. 

The  vestibiilua,  semidrcnlar  camds,  cochlea,  &e.,  differ  in  notlung 
material  from  the  osual  conatmction  of  these  parts. 

From  this  structure  it  appears  to  the  author  that  the  membrana 
tvmpani,  which  is  «uhiect  m  the  whale  to  vast  differences  of  pressure 
from  without,  is  not  well  htti  d,  under  (dl  circum^tancfs.  to  convey 
the  nicer  vibrations  of  sound  to  the  os^^icula  audita^,  but  that  the 
membrane  wiiich  projects  across  the  cavity,  being  exposed  to  the 
same  medium  on  both  sides,  will  freely  continue,  and  communicate 
the  imprettions  it  reod?ea»  vnaficcted  by  any  differaiioea  of  pfeaauie. 

Chmiettt  Re9€areke$  on  the  Blood,  and  tome  othtrAmmtd  ffmdf,  Hjf 
William  Thomas  Brande.  Etq,  F.R  8,  Comwmmmted  to  tie  So- 
ciety for  the  Improv'ement  of  Animal  Chemistry,  and  by  them  to  the 
Royal  Society,  Read  November  21, 1811.  [PAi/.  Tnme.  1812. 
p.  90.J 

The  author,  after  referring  to  thoae  anthoritaca  by  wlucfa  he  hail 
been  misled  into  the  supposition  that  the  oohmr  of  the  blood  depended 
on  the  presence  of  iron,  until  he  had  tried  how  slight  effect  it  pro- 
duced by  infusioii  of  galls,  proceeds  to  a  series  cf  experiments  whida 

he  hiiB  made  upon  eh  vie  and  on  lymph,  for  the  purpose  of  comparini* 
their  composition  with  that  of  blood,  the  examination  of  wiiicli  is 
divided  into  three  sections,  in  wliich  he  treats  separately  of  the  scrum, 
the  cuugulum,  and  the  culourim;  matter. 

The  chyle  employed  iu  these  analyses  was  collected  by  Mr.  Ikandc 
while  aaaisting  Mr.  Home  and  Mr.  Brodie  in  their  experiments  on 
different  animals ;  attention  being  always  paid  to  the  interval  tlut 
had  elapsed  since  the  last  meal ;  upon  which  drcumstam-e  its  quali- 
ties were  found  to  depend  more  than  upon  the  animal  from  which  it 
was  tiUven.  About  four  hours  after  a  meal,  tlie  chyle  is  supposeil  to 
be  in  its  muat  pertect  state,  ajid  is  tlien  uniformly  wliite,  like  milk. 
At  lonjjer  periods  it  becomes  more  dilute,  like  milk  and  water,  till  at 
lengtli,  when  an  animal  haj*  tasted  tutaiy-four  hour;*,  the  fluid  con- 
tained in  the  thomcic  duct  is  reduced  to  the  state  of  mere  lymph. 

The  taste  of  chyle  is  rather  salt,  with  a  degree  of  sweetness,  and. 
b]r  the  test  of  violets,  appears  very  slightly  alkaline.  In  about  ten 
minutes  after  removal  liom  the  thoracic  duct,  it  cuaguhitcf ,  and  ultt- 
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matdy  sepantM  into  two  paits,  ai  blood  does,  exhibitmg  a  linii 
ocMgulum  Burroanded  by  a  transparent  colourless  fluid.  The  fonner 
has  more  the  properties  of  cheese  obtained  from  milk,  than  of  the 
fibrine  of  the  blood  ;  while  the  serous  part  also  is  like  wliey,  and 
contains  a  species  of  sugar  which  at  least  veiy  nearly  resembles  the 
SUg^r  of  railk. 

'1  he  next  subject  which  Mr.  Brande  undertakes  to  examine,  is  the 
lymph  ibnnd  in  the  thorado  duct  of  animals  deprived  of  food  for 
tweaty*four  bom  before  deatii.  lliis  is  rendered  slightly  tmrbid  by 
akohot  but  la  notooagulated  either  by  heat  or  by  acids.  It  produces 
no  change  in  vegetable  blue  colours  till  evaporated  nearly  to  dryness. 
After  incineration,  it  is  found  to  contain  a  small  portion  of  common 
salt,  but  no  indications  of  iron. 

The  serum  of  blood  has  been  so  frequently  examined,  that  Mr. 
Braude  dues  not  enter  into  any  detailed  analysis  of  it.  He  however 
relates  some  experiments  made  to  i^ati^ty  iiiui^elf.  that  when  serum 
has  been  coagulated  by  heat,  after  the  addition  of  an  acid»  or  by  vol- 
taic electricity,  the  Mrosity  that  remains  contains  no  gelatine.  He 
eiaminea  also  what  quantity  of  iron  might  be  present,  1^  evaporating 
a  pint  of  serum  to  dryness,  and  then  Incinerating  the  renduum.  When 
the  ash  thus  obtained  had  been  dissolved  in  nitro-muriatic  acid,  a 
copioiJ<«  preci]>itation  of  phosphate  of  lime  took  place  on  the  addition 
of  ammonia,  but  only  a  sliiri^t  trare  of  oxide  of  iron. 

By  similar  examination  of  the  criissamentum  of  blood,  the  quantity 
of  iron  contained  in  it  wa^i  also  found  to  be  extremely  small,  and  not 
perceptibly  dififerent,  by  previously  washing  the  crassamentnm,  so  as 
to  free  it  firom  its  red  particles.  And  in  conformity  to  this  experi- 
ment, when  a  quantity  of  oolouring  matter  had  been  allowed  to  sub- 
aide  from  serum,  through  ^which  it  was  diffused,  and  then  examined 
separately  by  evaporation,  incineration,  and  re-agents,  as  before,  the 
trace!*  of  iron,  even  in  the  red  part,  were  found  to  be  as  indistinct  as 
ia  the  rest  of  the  blood. 

In  order  to  })rocure  colouring  matter  for  experiment,  Mr.  Brande 
generally  employed  venous  blood,  from  which  the  fibrine  was  sepa- 
rated by  stirnng  during  its  coagulation,  and  the  red  globules  were 
then  allowed  to  subaide  from  the  seram,  through  wlueh  they  thus 
remain  dtfiuaed. 

The  effect  of  water  upon  these  globules  is  to  dissolve  their  colour- 
ing matter,  and  leave  them  colourless.  If  the  solution  be  heated  to 
rear  200°,  the  colouring  matter  is  rendered  inj^oluble,  and  falls  to 
the  bottom  of  a  brown  colour.  It  is  also  coagulated  by  alcohol  or 
by  sulphuric  acid. 

JVluriatic  acid,  poured  upon  the  colouring  mutter,  renders  a  portion 
of  it  inaoluhle,  Imit  diaaohnea  a  part,  fonnii^  a  aohition,  which  appears 
erimaon  by  reflected  light,  but  green  by  transmitted  light. 

The  colour  of  this  solution  is  turned  brown-red  by  supenatnration 
with  caustic  potash,  but  rather  improved  by  soda  or  by  ammonia.  A 
pntion  of  the  muriatic  aoiutioD.  being  evaporated  in  a  water-bath, 

2  B 


Digitized  by  Google 


418 


letained  iu  red  colour  to  tbe  laat ;  bat  when  <|«iile  dry,  it  becme  of 

a  dirty  red  colour. 

Siilpbnnc  acid,  dilutrd  with  eight  or  teo  parts  of  water.  bcin£^ 
pourrd  upon  the  colouring  matter,  if  no  heat  be  applied,  reraain?* 
perfectly  colourless ;  but,  by  the  Ri<sii?tam'e  of  heat,  it  forms  a  lilac 
solution,  which  remains  unaltered  for  a  great  length  of  time,  though 
ezpowd  to  li^t  i  but  if  heat  be  afipEed,  so  m  to  eviprntc  part  of 
the  water,  the  ooknir  it  deatrayed  in  propoitkMi  aa  the  acid  beoootoi 
more  concentrated. 

Hie  effect  of  nitric  acid  is  to  destroy  the  colour  in  greater  or  len 
time,  in  proportion  to  the  quantity  employed. 

Acetic  acid  dissolves  the  colouring  matter*  with  appmances  simi- 
lar to  those  of  the  muriatic  solution. 

1  lie  solution  in  oxalic  acid  is  of  a  britrhter  red  than  any  otiur 
hitherto  nuticed.  In  tartaric  acid  the  solution  approached  to  bcarlet. 

The  alkdiei  elao,  or  their  subcaibonates,  duHohe  the  ooknring 
matter ;  and  the  eolutiona  may  be  evaporated  nearly  to  dryneta  with- 
out loaing  their  red  colour. 

the  next  ob}ect  of  Mr.  Brande  waa  to  find  such  combinations  of 
the  colouring  matter  as  would  be  insoluble,  and  might  therefore 
afford  a  permanent  dye.  "W^ien  combined  with  Rhimina  it  i«  red 
while  moist,  but  l)ccuine«?  brown  when  dried.  With  oxide  of  tin  it 
may  also  be  romhuicd,  hut  becomes  of  a  dull  red  by  dryinc::  neither 
does  supertaitr.ite  of  potash  give  permanent  brilliancy  to  the  colour. 
But  when  a  piece  of  calico  has  been  previously  dipped  into  infusion 
of  oak'bark,  and  afterwarda  ateeped  in  an  alkaline  solution  of  the 
colouriiig  matter,  it  acquirea  a  redneaa  nearly  equal  to  that  given  hy 
madder,  and  toknUy  permanent.  But  the  moat  efiectual  mordants 
appeared  to  be  some  of  the  solutions  of  qoickailver.  Pieces  of  wooUen 
cloth,  calico,  or  linen,  steeped  first  in  a  solution  of  corrosive  sub- 
limate, and  afterwards  in  a  solution  of  the  rnlourinc:  matter,  acquired 
a  permanent  red  tinge,  which  remained  unaltered  by  washing  with 
soap. 

The  author  has,  therefore,  considerable  hopes  that  this  substance 
may  be  of  aome  utility  In  tibe  art  of  dyeing ;  and  he  remarks,  that 
blood  haa,  in  fact,  been  already  employed  by  the  Armenian  dyera. 
along  with  madder,  to  ensure  the  permanency  of  the  colour. 

Obiervatiomi  ofu  Comet,  with  Remarkt  on  the  Construction  of  Us  dif- 
ferent Parts.  By  William  Herschel,  LL.D.  F.R,8,  Read  De- 
cember Id,  1811.   IPkU.  Trans.  1812.  ji.  115.] 

The  author  first  gives  us,  in  detail,  the  succeaaion  of  appearances 
that  he  haa  observed  reapectingthia  comet  and  ita  varioua  parta,  con- 
sistittg  of  a  planetary  body,  perceptible  only  by  the  beat  telescopes, 

in  the  luminous  spherical  head,  which  to  the  naked  eye  appears  as 
a  nucleus.  The  head  is  surrounded  by  an  envelope  that  is  hemisphe- 
rical on  the  aide  towarda  the  sun,  but  extenda  in  an  oppoaite  duec- 


^    .-  L,d  by  Google 


•119 


turn  in  the  form  of  a  my  long  oone  ol  light,  called  the  tail  of  the 
comet. 

The  planetary  body  was  at  no  time  perceptibly  otherwiae  than  cir- 
cular. Its  apparent  ma^itude  was  about  three  quarters  of  a  second, 
and  its  real  diameter  is  estimated  at  428  miles.  The  position  of  tliis 
body  never  appeared  to  hv.  in  the  centre  of  the  head,  but  to  he  more 
or  less  eccentric  at  ditterent  periods  ot  observation,  but  always  more 
remote  than  the  centre  from  the  sun. 

Neveftheleis,  the  greatest  illomination  of  the  rurroonding  bead  is 
represented  by  Dr.  Herwhel  as  groitest  in  the  centre,  and  in  its  de- 
crease fiom  thence  to  be  somewhat  brighter  on  the  side  toward  the 
Sim  than  at  the  part  occupied  by  the  planetary  body.  Hie  apparent 
magnitude  of  the  head  was  found  to  measure  3f  minutes ;  so  ttiat 
its  real  rnri£rnitude  is  estimated  to  h'lve  been  127,000  miles. 

Bctwt  t  II  the  head  and  the  surroundinj^  envelope  there  was  a  .sjiare 
comparatiN  t  ly  dark,  which  Dr.  Hersch-jl  imagines  to  be  filled  with 
an  ehistic  ataiuaphere,  &iid  estimates  actual  extent  to  be  at  lea»t 
507,000  miles*  since  its  apparent  diameter  was  nearly  15  minutes  of 
a  degree. 

The  train  of  It^t,  to  which  Dr.  Herschd  gives  the  name  of  en- 
velope from  its  suiTomidiQg  the  head  on  one  ^ide  in  a  semicircular 
form,  was  found  to  measure  1  f)  minutes  of  a  degree  in  diameter,  and 

was  thence  inferred  to  be  043,000  inib'>i  in  rrtti  extent. 

The  two  extrt  luities  of  this  curve  being  continued  beyond  tlie  head 
in  two  streanis  of  light,  rather  divergent  from  each  other,  form  the 
appearance  wliich  is  called  the  tail.  The  distance  to  whitli  tiiis  ap- 
peals to  reach  from  the  head  varied  on  different  nights,  according  to 
the  stste  of  the  atmosphere,  as  well  as  from  other  circumstances 
which  affected  its  aotoai  length.  The  greatest  length  observed  by 
Dr.  Herschel  was  on  the  6th  of  October,  when  he  measured  it  25* ; 
but  he  thinks  the  measure  of  23^^,  taken  on  the  loth  of  Octot)er, 
more  to  be  de]»<'n(kd  upon;  and  lie  thence  computes  the  actual 
lengtli  to  have  l)een  at  that  time  10(J,000,000  of  miies. 

With  respect  to  the  curvature  of  the  tail,  Dr.  Hersriiel  remnrk<», 
tluit  it  varied  uut  only  in  degree,  out  in  direction ;  for  on  the  2nd  of 
December  he  observed  that  it  appeared  convex  on  the  following  bide, 
as  if  the  eitremity  of  the  tail  preceded  the  head  instead  of  being  left 
behii^l. 

The  author  also  notices  many  other  irregular  appearances  of  the 
tail,  the  branches  on  each  side  occasionally  dividing  into  t^vo  or  three 
parts,  and  sometimes  one  branch,  sometimes  the  other,  seemed  lonu^c  j^t. 

From  the  !i[)|)ifarances  obser^'ed.  Dr.  Herschel  next  infer.-*  what  is 
the  real  construction  of  the  various  parts.  And.  firj^t.  the  ])lanetary 
body  seems  to  be  spherical,  as  might  lie  expected  from  the  common 
laws  of  gravitation,  and  to  shine  by  light  of  its  own ;  for  if  it  were 
not  00,  It  must  have  appeared  to  change  its  figure  in  moving  as  it 
did  through  more  than  a  quadrant  while  it  remained  visible,  'fhe 
head  also  must,  for  the  same  reason.  He  spherical :  and  so  likewise 
that  portioD  of  the  envelope  whicii  isi  ua  the  side  towards  the  sun 
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Bmst  be  henuBpberieil ;  for  if  tt  wm  merely  a  band  of  ligfit;  all  a 
the  same  plane,  its  phaiea  must  Itave  varied  like  the  ring  S  Satnrn. 
Thia  cap  most  also  be  oomparatively  thin,  ainoe  the  patte  at  a  distance 
from  its  edge»  which  were  therefore  seen  transversdy,  appeared  dark 

in  comparison  to  the  circumforpnce,  -where  a  greater  quantity  of  lu- 
minous matter  was  «ecn  by  oblique  vision.  And  it  is  to  the  same 
can«e  that  the  comparative  brightness  of  the  edges  of  the  tail  is 
ascribed  by  Dr.  Herschel. 

With  respect  to  the  production  of  some  of  the  cometic  phenomena, 
the  author  eonjectures,  that  the  light  is  of  a  phosphoric  nature ;  that 
the  luminona  matter  of  the  head,  being  expanded  on  one  aide  bf  the 
a(  tion  of  the  sun,  occttpiea  more  space,  and  oonaequently  occasioiia 
the  planetary  body  to  appear  eccentric;  that  part  of  this  matter, 
being;  greatly  rarifiefl,  ascends  in  the  oomctic  atmosphere  till  It  occu- 
pies the  guriacr  of  that  medium  on  the  side  towartl?  the  snn.  and 
form''  the  hemispherical  part  of  the  envelope.  He  next  j>uppohes  a 
further  attenuation  and  a  decomposition  of  this  matter,  till  its  par- 
ticles are  sutficiently  minute  to  receive  a  slow  motion  from  the  im« 
pulse  of  the  solar  beams,  and  conseipiently  gradually  to  recede  in  n 
direction  towards  the  region  of  the  fixed  8tan»  to  the  distance  of 
100.000,000  miles. 

From  the  escape  of  sncb  a  quantity  of  light,  and  probably  of  other 
subtile  elastic  matters,  in  consequence  of  the  comet's  near  approach 
to  the  sun,  Dr.  Herschel  infers  that  a  ^eater  consolidation  of  the 
remaining  solid  matter  of  the  comet  takes  plnrc  nt  the  time  of  its 
perihcliou  passage.  Me  furtiier  thinks  it  not  uiilikely  that  the  matter 
they  contain  is  derived  from  nebulae,  which  liiey  meet  with  in  the 
extensive  orbits  they  describe ;  that  In  their  eourw  they  ymt  other 
auna  beride  our  own ;  and  at  each  sueoesstTe  approach  to  these  Ta- 
rious  centres  they  undergo  progressive  condensation ;  from  which  we 
may  conceive  how  other  planetaiy  bodies  may  begin  to  have  exist* 
ence* 

On  a  gaseous  Compound  of  carbonic  Oxide  and  Chlorine,  By  John 
Davy,  Eaq.  Communicated  by  Sir  Humphry  Davy.  Knt.  LL.D. 
Hec,  R,6.  iiead  February  6,  1812.  [PAiV.  Trans.  lSl2,p.  144.] 

Although  it  has  been  asserted  by  Messrs.  Oay-Lussac  and  Hienard, 
and  also  by  Mr.  Munray,  that  carbonic  acid  and  chlorine  have  no 
action  upon  each  other,  Mr.  J.  Davy  has  observed  the  contrary  to  be 

the  ea^.  A  mixture  of  equal  part*  of  these  phases,  previouslv  dried 
over  mercur)',  bL  ini;  rxposed  to  bright  sunshme  for  about  one  quarter 
of  an  hour,  lo^t  all  colour  of  the  chloric  gas,  and  were  found  con- 
deui*ed  into  hall  their  former  volume.  The  smell  of  this  gas  was  more 
auffbcating  than  that  of  chlorine.  It  occasioned  a  very  painiiil  sen- 
sation in  the  eyes ;  it  reddened  litmus  paper;  it  combmed  with  am- 
monia, forming  a  salt  perfectly  neutral  and  dry,  but  deUquesoent  by 
attracting  moisture  from  the  atmosphere.  This  salt  was  decomposed 
by  sulphuric,  nitric,  and  phosphoric  adds,  and  also  by  liquid  muriatie 
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acid;  bat nbliiiMd naateewd in cMfaonic, mlpliiiw>in» ind mtiiiatie 

acid  jrase?. 

In  those  instances  where  tlie  salt  was  decomposed,  the  products 
were  carbonic  and  muriatic  acid  gases.  It  is  remarkable,  that  in  the 
formation  ui  this  ammoniacal  salt,  the  new  gas  combines  with  as 
much  as  four  times  its  bulk  of  ammoniacsl  gas. 

Till,  sine,  antimony,  or  anenic,  haated  in  this  gas,  combine  with 
tlie  cfaknine,  fotming  the  omal  compoonda,  and  extricate  caibonie 
oiide.  The  decomposition  thus  effected  is  completed  in  a  lew  mi- 
nutes, but  without  explosion  or  ignition.  Nor  was  even  &e  action 
of  potrL'^iiiim  violent,  althoiij^h  the  decomposition  was  more  complete  ; 
since  the  curbonic  uxide  itself  was  decomposed,  and  carbon  deposltcci. 
When  the  white  oxide  of  zinc  was  employed  instead  of  the  metai, 
the  gas  that  remained  was  found  to  be  carbonic  acid. 

Sulphur  or  phosphorus  might  be  sublimed  in  this  gas  without  ef- 
feeting  any  change  upon  it.  Neitlier  did  hydrogen  or  oxygen  singly 
prodnoe  any  effieet  by  meana  of  the  dectrie  apaiic ;  bat  when  both 
were  mixed  in  due  proportion  of  two  parts  hydrogen  with  one  oxy- 
gen  to  two  of  the  gas,  an  explosion  took  place,  with  the  fonnation 
of  miirintir  acid  nnd  carbonic  acid. 

Hie  power  of  this  u;n^  as  an  acid  is  such  as  to  decompound  dr>'  sub- 
carbonate  uf  ammonia  ;  aiul  its  power  of  pntiiration  is  so  remarkable, 
that  the  quantity  uf  ammonia,  which  was  not  saturated  by  two  mea> 
sures  of  carbonic  acid,  became  fully  saturated  by  only  one  measure 
of  the  new  gas,  which  hid  eztiieated  tfaoee  two  meaiora. 

For  the  fonnation  of  this  gaa,  it  is  abeolutdy  necemary  that  ita 
eonatituents  should  be  in  a  state  of  perfect  dryness,  otherwise  it  will 
be  mixed  with  carbonic  acid  and  muriatic  acid,  in  proportion  to  the 
quantity  of  moisture  present;  for  if  water  be  yiinifrtH  to  it,  the 
whole  is  decomiKJsed. 

If  they  be  mixed  in  a  receiver  previously  exiiaubtcd,  the  direct  light 
of  tlie  buii  is  not  necessary  ;  daylight  alone  is  sufficient  to  unite  them 
in  less  than  twelve  hours.  Bat  when  they  are  mixed  over  mercury, 
then  it  ia  lequiilte  to  expose  them  immediately  to  bright  aunshitte ; 
for  othorwiae  the  chlorine  ia  abKnbed  by  the  mercury,  and  cariwnie 
oxide  akme  remains. 

The  autbor  also  has  endeavoured  to  unite  these  gaaea  in  an  earthen- 
WVire  tube  bented  to  redness,  but  without  success. 

The  specihc  gravity  of  the  ^as  has  not  been  directly  measured, 
but  is  inferred  from  tht  dimiiiished  bulk  w  hich  it  has  been  observed 
to  occupy,  and  the  known  weighU*  uf  the  two  gases  which  compose 
it.  From  these  data,  100  cubic  inches  of  gat  are  estunafted  to  wei(^ 
106-97  giaina. 

Hie  relative  afllnitiea  of  chlorine  for  catbooic  oxide  or  for  hydro- 
gen* and  of  eaifaonic  oxide  for  chlorine  or  for  oxygen,  appeared  to 
the  audior  to  be  very  nicely  poised. 

Hydrocren  doe«  not  decompose  the  new  gas,  neither  doe<^  rnr!)onic 
oxide  decompose  muriatir  i^a^  ;  and  further,  if  equal  part;-  ot  chl oane, 
of  hydrogen,  and  of  carbomc  oxide,  be  mixed  and  exposed  to  iight. 
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the  chloriiie  k  feand  to  divide         tqutSkf  between  tbe  odwr 

two. 

So  also  with  respect  to  the  rrlntive  nffinitic?  of  rarbonic  oxide  for 
chlorine  or  for  oxygen.  Ilie  new  gas  it  not  ilccoinpui-ed  by  oxyiren, 
neither  h  carbonic  oxide  altered  by  admixture  with  any  proportion 
of  chiunue  that  has  been  tned. 

A  Narrative  of  the  Eruption  of  a  Volcano  in  the  Sea  off  the  Island  of 
St.  Michael.  By  8.  Tillard,  Esq.  Captain  in  the  Royal  Navy.  Com* 
nmueated  bf  the  Right  Hob,  &r  Josepk  Benks,  Bmri.  K,B.  PJtJS. 
Rewl  Felnwy  6,  1812.    [Pkil,  TVottt.  1813,  p.  152.] 

TTie  eruption  iiere  described  by  Capt.  Tillard  wm  fir^t  obser^-ed  by 
him  on  the  r2th  of  June,  1811.  having  burst  forth  only  two  liays 
before.  It  hud  been  preceded  by  another  miption  m  the  month  of 
Jannaiyt  about  three  miles  distuit.  Having  come  to  anchor  on  tlie 
13th  in  the  md  of  Porta  del  Oaida.  Copt.  TSU^ 
lowing  monung  with  lome  other  gentlemen,  for  the  purpose  of  wit- 
neeeing  the  phenomena  from  tiie  adjacent  cliffs  of  St.  Michael.  The 
place  of  the  eruption  was  scarcely  a  mile  from  the  base  q(  the  diS, 
which  was  nearly  perpendicular,  nnd  about  400  feet  hi^h. 

In  the  most  quiescent  state  of  the  volcano,  there  app<  arrd  a  cir- 
cular body  of  smoke  over  the  surface  of  th(  \s  ati t,  m  (  ontinual  rotii- 
tory  motion,  extending  itself  to  leeward ;  but  huddeniy  a  cuIuiuq  of 
▼ery  black  aahes  and  cinden  would  ahoot  op.  in  the  form  of  a  spire, 
inclined  from  ten  to  twenty  degrees  from  the  perpendicular;  and» 
again,  a  seoond,  tliird,  and  fourth  cdvmn,  each  orertopping  the  pre- 
ceding, till  the  last  appeared  more  above  the  level  of  the  eye  than 

the  sea  was  below  it. 

When  the  first  impetus  that  i-nifsod  the  column  ceased,  the  smoke 
was  seen  to  break  into  various  fanciful  formn  :  «ome  ascendincj"  bv  their 
proper  levity, others  carried  downwards  by  the  {inrticles  oi  talliuL:  ashes, 
so  as  to  give  the  appearance  of  pendent  plumes  ol  black  and  white. 

These  bursts  were  always  accompanied  by  vivid  flashes  of  light- 
ning in  the  densest  part,  and  followed  by  a  soecessmn  of  water- 
spouts that  appeared  drawn  up  by  the  masses  of  smoke  as  they  nUed 
away  before  the  wind. 

The  part  of  the  sea  where  the  voleano  wai  situated  was  known 
to  be  ftill  thirty  fiithoms  deep ;  hut  in  the  course  of  the  time  that 
C!q>t.  Tillnrd  and  his  friends  were  watchmg  it,  a  ridge  was  seen  to 
project  above  the  surface  of  the  water;  and  before  they  quitted  the 
cHff,  which  was  in  about  three  hours,  a  complete  crater  was  formed, 
apparently  400  or  500  feet  in  width,  and  elevated  on  the  leeward 
mde  not  ksa  than  twenty  feet  in  height. 

The  great  emptbDS  were  genersUy  attended  with  sonnds  like  the 
firing  of  cannon  or  musquetry,  and  often  with  slight  shocks  of  earth- 
quake. 

On  the  next  day  the  volcano  continued  to  emit  dooda  of  black 
smoke  and  ashes,  but  was  comparatively  tranquil. 
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On  the  ncceediiiy  day.  howefar»  llie  craptions  were  repeated  with 
still  p^eater  Tiiilence  than  l)€fore  :  and  the  quantity  of  mutter  thrown 
up  subsequent  to  this  j>eriixi  wa-  so  jireat,  that  upon  C  apt.  TiUard's 
return  to  St.  Michael's  on  the  4th  ot  .July,  one  iride  oi  the  crater  was 
elevated  neariy  ciirhty  yard^  iiixive  tlic  level  of  the  sea.  and  the  circuit 
of  it  so  nearly  complete,  that  the  channel  of  communication  between 
the  iaride  aad  oQtMde  was  not  more  tbu  mx  yards  over,  sod  the 
water  within  was  boiling  boi.  The  beach  was  ako  proportionsllf 
heated ;  lo  that  although  hyiowmg  ttmad  to  the  leewavd  side  Capt. 
Tiiisid  was  able  to  land  on  the  ooter  maigin,  the  heat  prevented  hia 
a^cendin?  at  that  part  more  than  a  few  yards.  The  inclination  also 
was  HO  steep  on  aiJ  sides,  as  to  occasion  considerable  iHtficuItv  in  the 
attempt  to  reach  the  summit  'ITie  dec! ivitr  below  the  surface  of  the 
sea  wiis  such,  that  at  lite  dt-iance  of  twenty  or  thirty  yards  the  depth 
was  found  to  be  twenty-five  fathoms. 

A  pQitioau  abont  sixty  feet  in  length,  on  one  side  of  the  qftenlng 
being  sepanted  into  a  sort  of  peninsnhu  this  pait  was  chosen  for  as- 
eendmg.  bf  means  of  a  nanow  isthnras  of  cindeis,  that  connected  it 
with  the  rest  of  the  circumference  of  the  crater. 

When  Capt.  llllard  had  ascended  the  ridge,  it  was  found  too  nar- 
row to  walk  Tipon,  the  descent  wirliin  bcinc^  us  steep  a.^  that  on  the 
ont*ide.  But  the  ridee  ^^radually  wi  lt  ned  toward  the  other  extrcmitv, 
which  was  elevated  l>etwc(;n  twenty  and  thirty-  feet  from  the  sea, 
witii  a  ilal  top.  bounded  by  a  precipice  on  uuc  side  of  the  channel  of 
entrance. 

Within  the  crater  was  found  the  skeleton  of  agiiavd-fish,  ao  burned 
as  to  break  to  pieces  on  attemptittg  to  take  it  up ;  and  it  was  taid 

that  tn^cat  nunJbers  of  fish  had  been  destroyed  by  the  cniption,  and 
tiirown  dead  u]nm  the  cosuit  of  St.  Mtdiael. 

The  general  material  of  which  this  mound  consisted,  was  found 
ti>  !><•  a  ;^pon£;y  substance  like  cinders,  to  which  stiMic?,  iuid  been  re- 
duced by  the  action  of  heat ;  but  there  were  also  other  portions  of 
ytone  that  had  undergone  no  such  aiu-ration. 

On  thf  primifivr  Cri/stah  of  Carbonate  of  Lime,  BUter-Spar,  and  Imn- 
Spar.  %  Wdliam  Hyde  WoUaaton.  M.D.  Sec,  R.S.  Head  Fe- 
bruary 13.  1812.    {Phil.  Trmu.  1812.  p.  159.] 

In  conseqtiPTice  of  the  bupjxjsed  agreement  of  these  three  minerals, 
in  tlie  same  jinmitive  form  of  their  crystals,  the  two  latter  have  been 
armncred  by  the  Abbe  Hauy  among  those  varieties  of  carlMinute  of 
lime  which  contain  bubstances  foreign  to  its  proper  chemical  nature. 

It  has  becnobjeeted  to  M.  Hatiy,  that  the  magnesian  carbonate  of 
lime,  or  b^er-spar,  is  a  proper  chemical  compound,  and  as  tneh 
should  have  a  form  diflRerent  from  that  of  mere  carbonate  of  lime : 
and  tbiit  since  irun.si>ar  frequently  contains  little  or  no  lame,  its 
crystalline  form  should  also  be  different. 

It  now  found  hv  the  author  of  the  jiresent  communication,  that 
.«uch  dUlereuccs  us  the  the^^ry  «ip|K-iued  to  require  do  actually  cjust. 
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Rr=pocHnj^  the  primitive  rhomboi(i  of  carbonate  of  limp,  he  has 
already  communicated  to  the  Society  an  observation,  thnt  its  angle 
is  greater  by  full  half  a  degree  tlurn  that  a^jjiirried  to  it  liy  (  rv'«taUo- 
graphers ;  and  he  now  adds  two  corresponding  observalioiiis  respect- 
ing those  substances  which  are  so  nearly  allied  to  it. 

By  employment  of  the  aame  improved  method  of  meufUfement  hf 
means  ot  the  leilecthre  goniometer,  he  has  found  that  tlie  obtuse  angle 
of  the  primitive  rhomboid  of  bitter-spar,  exceeds  that  of  carbmate  oC 
lime  full  1^  10' ;  and  that  the  cotreflpondinf^  angle  of  iron-spar 
exceed?  the  same  angle  by  nearly  2^.  and  accoidingty  is,  in  Inct,  2^^ 
greater  tlinn  former  measures  had  given  it. 

The  nnizU'.  ot  ciirbonate  of  lime  is  here  iraid  to  be  105®,  and  nearly  5'. 
That  of  biUer-fpar  lOG^*' ;  that  of  iron-spar  107°.  And  i^ince  in  the 
last  instance  tixc  author  found  Uic  i»ubstauce  under  examination  to 
be  wholly  free  from  lime,  he  infrre  that  when  liie  aame  form  ooeors 
in  other  specimens  that  do  contain  carbonate  of  lime,  it  does  not  de- 
pend on  die  presence  of  that  ingredient,  but  depends  on  the  carbo- 
nate of  lime  alone. 

He  thinks  it,  however,  possible,  that  in  certain  mixtures  each  of 
tbe«('  «uh«tnnc('«'  may  exert  their  crystalline  ]Hnver«: :  and  in  conse- 
quence oi  the  near  aizjeement  of  their  primitive  anu^ie,  may  occasion 
that  degree  of  cnr\  ature  of  the  surfaces  which  gives  the  peculiar 
lustre  of  what  ia  called  i)€arl-spar. 

Among  the  varieties  of  these  minerals  which  contain  manganese, 
the  author  has  thought  it  not  improbable  that  the  form  of  some  of 
them  might  be  altered  or  modified  by  its  presence ;  but  he  has  not 
hitherto  succeeded  in  detecting  any  other  fonn  which  could  be  as- 
cribed to  that  ingredient, 

Ohinvatioiu  viUended  t0  Bhom  that  the  progressive  Motion  of  Snakes  is 
partly  performed  bv  viccns  of  the  Rib<i.  By  Everard  Home,  Esq. 
F.R,S.  Head  February  27,  1812.   [PHL  Trans,  1812,/.  163.] 

In  the  cobra  di  capello,  Mr.  Home  formerly  observed  to  tbe  So- 
ciety, that  the  power  which  it  possesses  of  elevating  its  hood,  de* 
pends  on  the  motion  of  the  ribs  of  the  neck,  which  have  a  peculiar 

form  adapted  to  that  purpose.  He  has  lately  found  that  this  motion 
is  not,  ;ls  hp  tlicn  suppn-^et!,  rnnfined  to  those  ribs  alone  of  that  snidce, 
but  appear?  to  be  common  to  ail  the  rib?  of  the  whole  tribe  of  snakes. 

Mr.  Home  acknowledges  himself  indebted  to  the  President,  who 
first  remarked  an  apparent  motion  of  the  ribs  in  succession,  like  the 
feet  of  a  caterpillar,  in  a  large  coluber,  brought  for  his  inspectian 
into  his  library.  And  Mr.  Home,  by  placing  his  hand  undemeaidi 
the  bcUy  of  the  snake,  distinctly  felt  the  ends  of  the  ribs  press  in 
succession  on  the  palm  of  the  hand  as  the  animal  passed  over  it. 

By  examining  the  skeleton  of  a  large  boa,  formerly  sent  from  India 
by  Sir  William  Jonci*,  and  now  deposited  in  the  Hunterinn  collection, 
the  structure  of  the  ribs  which  adapts  them  for  such  motion  was  very 
evident,  and  la  described  by  the  author  with  tig;ure8,  which  show  a 
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distinct  nttnchraent  of  a  rib  on  both  sides  to  each  vertebm  by  a  ball 
sinci  socket-joint.  It  is  remnrked,  that  in  this  triht  of  animals  the 
rf  iative  positions  of  the  ball  and  socket  are  reversed  from  their  usual 
Situation,  the  socket  being  attached  to  the  extremity  of  the  rib,  and 
fitted  to  a  protuberance  from  the  body  of  the  Tertebra,  instead  of  tlie 
extremitj  of  the  rib  being  applied  to  an  indentation  between  two  ad- 
jacent vertebrs.  Hence  the  ribs  do  not  in  any  degree  interim  with 
the  motion  of  the  vertebrae  upon  each  other,  as  in  other  animals. 

The  muscles  by  which  these  motions  are  performed,  are  also  de« 
scribed  by  Mr,  Home  :  but  tlic  distribution  of  them  cannot  readily  be 
understood,  without  reference  to  the  dxawings  which  acooupany  the 
pajier. 

At  the  termination  of  each  rib  is  a  small  cartilage,  which  rests  for 
ila  whole  length  on  the  inner  surface  of  the  corresponding  abdominal 
acntum,  to  which  it  ia  connected  by  a  ahovt  mnade. 

The  aentumbein^thna  moved  by  a  rib  from  eadi  aide,  its  posterior 
edge  ]aya  hc^d  of  the  ^ound,  and  becomes  the  support  by  which  the 
adjacent  portion  of  the  body  is  propelled  forwards,  and  by  a  series 
of  alternate  motions  ia  capable  of  renewing  the  impulse  with  oonai'< 
derabie  rapidity. 

Mr.  Home  remarks,  that  in  the  Draco  voians  the  w miz:^,  by  which 
the  animal  iiies,  are  supported  by  ribs,  which  form  the  skeleton  of 
them ;  but  in  this  instance  the  elongated  ribs  are  superadded,  for  the 
aole  purpose  of  forming  the  winga,  and  do  not,  aa  in  the  snake,  asaist 
in  the  proceMof  reflation,  at  the  same  time  that  they  aie  employed 
in  giring  progressive  motion. 

An  Account  of  some  Eiperiments  on  the  Combinations  of  different 
Metals  and  Chlorine,  S^c.  By  John  Davy,  Esq.  Comtuunicaied  by 
Sir  Humphry  Daw  KnL  LL.D.  Sec.  HJS.  Head  February  27, 
1812.    IPhiL  Trans.  1812, 169.] 

The  principal  objecta  of  these  eaqperiments  ia  to  determine  the  pro- 
portions in  which  oxymuriatic  add  or  chlorine  combines  with  various 
metals ;  but  the  author  has  also  extended  his  inquiry  to  the  relative 
pro]>ortions,  in  which  oxygen  also,  and  sulphur,  unite  with  some  of 

the  same  metallic  substances. 

Of  copper,  Mr.  John  Da\T  notices  two  compounds,  to  wliitli  lie 
gives  the  names  of  Cuprane  and  Cuprauea.  The  former  is  the  same 
aa  the  resin  copper  of  Boyle,  which  may  be  obtained  by  heating  to- 
gether one  part  of  copper  wiUi  two  parts  of  conoaive  sublimate.  Thta 
compound  ia  also  tiie  same  as  that  named  by  Ftoust,  white  muriate 
of  copper,  who  obtained  it  by  mixing  togetiier  muriates  of  tin  and 
copper ;  and  Proust  observed  that  the  same  compound  might  be  pro- 
Ctu^ed,  by  heat,  from  the  common  deliquescent  muriate  of  copper. 

This  Loiiijiound  Is  fusible  by  heat  below  redness,  ^nul  m  i  lose  ves- 
sels IS  not  decomposed  by  a  strone:  red  heat;  but  it  ur  1k'  Ik cly  ad- 
mitted, it  ia  dhisipated  in  white  lames.    U  is  iiii:oiubie  in  water,  but 
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In  soluble  with  effervescence  in  nitric  acid,  and  without  etfenpeaoence 

in  muriatic.    It  connstB  of  36  chlorine,  and  64  copper. 

In  the  other  compound,  which  the  author  calls  Cupranea  (a  term 
that,  in  tlic  luniTiafrf"  proposed  by  his  brothor,  implie?  a  •substance 
contaiiiinL'  moreacui),  the  projiortions  are  53  ciiiorine,  and  47  copper. 
This  comjKJund  is  also  best  obtained  from  the  common  deliquescent 
muriate  by  slow  evaporation,  carried  ultimately  to  dryness,  at  a  tcm- 
lierature  not  exceeding  40U^  of  Fahrenheit ;  for  if  greater  heat  be 
npplied,  one  portion  of  cMorine  u  cspeUed,  and  what  leDuuiis  la  re- 
duced to  the  itate  of  cuprane  and  reain  copper* 

In  addition  to  the  finegoing,  tiiere  ia  alao  a  native  mmiatg  of 
copper,  which,  by  the  author's  analyiia,  eonaiiti  of  73  bnm  oxide, 
16*2  nmriatic  acid,  and  10*8  water. 

Tliis  compound  hn?  al«o  b^en  imitated  by  Pro!i?t ;  and  Mr.  J.  Davy 
has  also  found  ^■a^i()us  mctliod^  of  making  the  same  combination. 

Tin  also  forms  twb  compounds  with  chlorini'.  one  alrrady  known 
under  the  name  of  the  fumini?;  liquor  of  Lihavius,  winch  the  author 
calls  Stunuanea,  mo§t  readily  obtained  by  heating  togetiier  an  amai- 
gam  of  tin  witii  conoeive  aabfimate ;  and  a  aeoond  analoKoaa  to  llie 
former,  made  by  the  aufaatitntion  of  calomel,  and  aceormngly  ood- 
taining  a  leas  proportion  of  chlorine,  andtbeneibfe  catted  atannamp. 
The  former  contains  42- 1  tin,  igritii  57*9  chlorine. 
The  latter    62*22  tin.  —  37*78  dilorine. 

The  only  new  and  remarkable  property  of  the  liquor  of  Lilwivius 
ob?!cr%»ed  !)y  Mr.  J.  Davy,  is  its  action  upon  oil  of  tuq)entine.  wliich 
in  one  experiment  was  so  violent  as  to  occasion  inflammation.  In 
other  instances  oxide  of  tin  seemed  to  be  formed,  and  a  tenacious  oil, 
having  a  smell  somewhat  like  camphor. 

Beside  theae  compounds  of  tin  ^th  chlorine  alone,  tiiere  ia  also  a 
Aubmniiate  obaerved  liy  Pmtt,  containing  about  70*4  grey  oxide, 
19  muriatic  add,  and  10*6  mter. 

Witb  iron  likewise,  as  well  as  with  the  former  metali»  tiiere  are 
two  compounda  with  chlorine,  which  may  eitiier  be  formed  by  direct 
union  with  oxymuriatic  or  may  be  obtained  by  evniwrating  to 
dryness  the  gpreen  and  red  muriates  of  iron.  When  thus  dejirivcd  of 
water,  they  receive  the  name  of  Ferrane  and  Ferranea.  The  torn^i  r 
contains  46*57  iron,  and  53*43  chlorine;  the  latter  3o'i  iron,  and 
G4*9  cldorinc. 

With  other  metala  tiiat  baTC  been  tried  by  the  author,  sndi  aa  man- 
ganese, lead,  zinc,  araenie,  antimony,  and  bismntb,  be  baa  not  found 
that  chlorine  combinea  in  more  than  one  proportion. 

Tlie  compound  with  manganese  bears  a  red  heat,  in  close  vessels, 
without  decomposition;  but  when  it  is  heated  in  an  open  vessel,  mit« 
riatic  acid  fumes  are  evolvrr!,  nnd  oxide  of  mangnnese  remains.  It 
apj>ears  to  consist  of  54  chlorine,  and  46  manganese. 

The  muriate  of  lead,  known  by  the  nnme  of  Horn  lead,  but  railed 
by  the  author  Flumbaae,  was  found  to  coutam  74*23  lead,  ami  25* 7  7 
(hlorinc. 
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Butter  of  zinc*  obtained  by  dirtilling  to  dryness  the  muriate  of 
zinc.  WIS  fimnd  to  conaist  of  eiactly  equal  parte  of  the  two  Ingic- 

dients. 

The  fuming  butter  of  arsenic  was  found  to  contiiin  nearly  60  chlo- 
rine to  40  arsenic.  This  compound  has  the  })roperty  of  dissolving 
phosphorus  when  gently  heated,  but  to  part  with  it  on  being  cooled. 
It  ako  leadily  diflMhee  ealplmr  when  wanned,  and  yielde  eryatals  of 
tK^fkm  by  oooliiig.  It  likewise  disaolfes  teane,  oil  of  tmpeimiie,  or 
olire  oil ;  and  in  these  respects  resembles  the  oompoaiids  of  md^hnr 
or  phosphoras  with  chlorine,  which  have  the  same  property  of  eii« 
terini]^  into  combinntion  with  fixed  and  volatile  oils. 

in  this  respect  also  the  butter  of  antimony  was  found  to  agree  with 
the  same  compounds  ,  and  in  the  proportion  of  its  constituent  parts* 
to  be  as  nearly  a^  possible  the  reverse  of  the  preceding. 

It  is  remarked  concerning  these  compounds,  in  general,  of  metals 
with  cfakrine,  that  their  Tcdatility  or  fbsihility  are  in  no  device  oor« 
respondent  to  the  quaUties  of  tlie  metab  of  which  they  consttt.  One 
of  the  compounds  of  iron,  fiir  instanee,  is  Tolatile;  but  those  of  bis* 
moth*  zinc,  and  lead,  are  even  lesslnnble  than  the  metals  themselves. 

In  order  to  correct  the  precedino^  analysis,  the  author  has  had  re- 
course to  the  t^enerai  analoLT)  of  dehnite  proportions  ;  and  since  one 
of  hydrogen  unites  with  7  6  oxyiren,  or  with  33' 6  chlorine,  tiie  com- 
pounds of  chlorine  have  been  compared  with  the  oxides  of  the  same 
metals ;  and  in  the  instances  of  copper,  iron,  zinc,  and  arsenic,  have 
been  tand  to  agree  eonectly  with  the  analysea  of  osides  by  other 
diemists ;  and  where  such  agreement  has  been  wanting,  it  has  been 
obtained  by  new  analyses  of  the  oxides  of  tin,  lead*  antnnony,  and 
bifi&ttth. 

In  making  similar  comparison*"  of  the  eomjxiund?  of  the  fame  me- 
tals with  sulphur,  four  instances  of  correspondence  were  found  in  tin, 
lead,  antimony,  and  l)i5«muth ;  but  others  were  observed  not  to  ac> 
cord  with  the  proportions  assigned. 

The  author  concludes  with  observing  the  degpiee  of  analogy  that 
snhsisti  between  the  oiides  of  metals,  and  their  oompounds*  witii 
ddoffine;  hoin  silw,  resiii  eopper,  hofn  leed,  and  oonoscve  snb* 
limate,  being  eaeh  soluble  in  excess  of  muriatic  acid,  althoo^ 
the  last  is  even  less  solaUe  in  nitiic  or  solphiino  scids  tihian  in  mere 
water. 

Further  ETperimevt^  nnd  Obxenmiions  on  the  Artion  of  Poisons  on  the 
Animal  t>tjstcm.  Ihj  \\.  ('  Brodie,  Esij.  F  U.S.  Communicated  to 
the  Society  for  the  Jm/rrovement  of  Animal  Chemistry,  and  by  them 
to  the  Royal  Society.  Head  February  27, 1812.  [PA*/.  Trans.  1812, 
p,  205.] 

In  the  description  of  the  author**  former  experiments  on  the  same 
subject,  he  entered  more  into  the  detail  of  particular  occurrence?  than 
he  now  thinks  necessary.  He  was  formerly  apprehensi%'e  that  the 
operatious  of  the  same  poison  might  not  be  always  the  same,  and  was 
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thercioire  careful  to  rekte  all  ihs  drcnmstaneet.  Bat  he  now  finds 
eztremdj  little  dtfitrencem  tlie  actm  <tf  tlie  same  poison,  even  upon 
different  animals ;  and  in  those  of  the  same  species  no  diffiBicnoe  imt 

what  may  be  rrfcrred  to  difference  of  quantity  of  poison,  or  age,  and 
power  of  the  anmaal.  He  consequently  does  not  enter  minutely  into 
the  particulars  of  his  late  oxperimentF.  but  gives  ;i  i^t  iieral  account 
of  thoi>e  V.  hi(  h  aiJpCHr  to  be  of  mmt  importance,  uitli  regard  to  the 
inferences  that  may  be  drawn  from  them.  The  greatest  part  ol  them 
idafceto  tiie  tctionof  nuiiardpcuaoii*;  Imt  aiiioe,  on  tbe  fonner  oe- 
CMiicwi»  his  tiuds  of  wooim  hsd  been  left  in^ierfect  for  want  ot  % 
suffidenl  quantity  of  tliat  poiaon«  he  states  the  results  of  two  espe- 
riments  made  after  obtaining  a  fresh  supply,  for  the  purpose  of  en* 
deaTOoriog  to  recorer  animals  that  had  been  apparently  lulled  by  it. 

A  younp^  eat  wa?  the  suhjeet  of  the  fir?t  experiment.  In  four  mi- 
nutes after  the  application  of  woorara  to  a  wound  in  her  side,  she 
appeared  to  be  dead,  but  the  heart  contiuued  to  act  140  times  in  a 
minute.  Mr.  Brodie  then  intlatrd  the  lungs,  and  rcjn.ated  the  arti- 
licial  respiratiuu  forty  times  iu  a  minute.    At  the  end  ul  forty  mi- 

nutea  the  piq»ila  of  the  eyes  were  observed  to  eontraet  by  an  mcrenae 
of  light  upon  them;  but  in  other  respects  she  was  motionless  wad 
inaenable.  At  the  qid  of  an  hour  farther  symptums  of  life  begsn  to 
appear,  and  there  was  an  efibrt  to  bresthe  oocsRonally.  Hierewm 
also  various  involuntary  motions.  The  efforts  to  breathe  became  gra^ 
dually  more  frequent,  and  after  two  hours  had  elapsed,  the  sponta- 
neous efforts  were  repented  n**  often  a^^  twunty-two  timos  m  a  minute. 

The  artificial  respiration  bemg  then  discontinued,  she  lay  as  if  in 
a  profound  sleep  for  about  forty  minutes,  when  she  suddculy  awoke, 
und  grudually  recovered  from  ail  the  effects  of  the  woorara. 

A  second  eiperiment,  of  the  same  land*  peifonned  on  a  rabbtt» 
was  not  so  snocessfnl ;  for  though  the  action  of  the  heart  was  oca* 
tmucd  strong  and  reguhr  for  more  than  three  boos  by  meaaa  of  ar> 
tificial  respiration,  there  never  was  the  least  appearance  of  returning 
sensibility ;  and  the  pulse  from  that  time  began  to  subside,  and  ulti- 
mately ceased  altof^ether. 

llie  mineral  poisons  here  examined  by  Mr.  Brodie,  arc  aTMOic* 
muriate  of  barytes,  emetic  tartar,  and  corrosive  subHmate. 

Wlien  arsenic  is  taken  internally,  it  is  observ  ed  that  some  appear- 
ance of  inflammation  of  the  stomach  is  usually  found  after  death ; 
and  the  geneial  opinion  ia,  that  this  inflsmmstion  is  caused  by  the 
local  application  of  the  arsenic  to  the  coats  of  the  stomach;  and  8e> 
condly,  that  this  inflammation  b  the  cause  of  death. 

To  l^ese  opinions  Mr.  Brodie  objects,  that  in  nuny  cases  the  sp* 
pearances  of  inflammation  are  too  slight  to  warrant  such  an  opinion; 
and  in  most  instance?  of  animals  killed  by  arsenic,  deatii  t;d<e9  place  in 
too  short  time  tor  it  tu  be  considered  as  the  result  ol  inhammation. 

The  author  observes  also,  that  the  infiammatiuii  dues  not  depend 
on  the  local  application ;  for  it  has  been  remarked  by  Mr.  Hunter 
and  Mr.  Hume,  and  Mr.  Brodie  has  confirmed  the  observation  by 
new  eiperiments*  which  hanre  satisfied  him,  that  inflamnatn  of  the 
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tftomaeh  is  mm  yiolent  and  mote  inmediate,  in  ecnttefpienee  of  ap* 

plication  of  arsenic  to  woands,  than  when  it  ia  taken  into  the  sto- 
mach itself.    I'he  symptoms  first  pfodnced  are  paralysis  of  the  hind 

leg?,  anH  other  part«;  of  the  body ;  convulsions,  dilatation  of  tho  pu- 
pils, and  p^encral  insensibility,  indicating disturliunce  of  the  fuiictimi^ 
of  the  brain.  Secondly.  A  feeble  slow  intermitting  pulse,  from  dis- 
turbance of  the  functions  of  the  heart.  Thirdly.  Pain  in  the  abdomen, 
sickness,  vomiting,  6lc.  frum  ihu  actiua  of  tlii^  poison  on  the  ^jLomach 
and  intestines. 

Fnm  such  genenlaiicction  of  sndi  different  organs,  imuk  the  order 
in  which  they  are  affected,  and  from  the  analogy  with  vegetable 

poisons,  which  from  Mr.  Brodie's  former  experiments  appeared  not 
to  act  till  they  had  entered  the  drcolation,  he  infers  that  arsenic  also, 
in  whatever  way  administered,  does  not  produce  its  effect?  oven  on 
the  stomach  till  it  ha.s  been  received  into  tho  blood.  And  although 
it  might  be  ftuj)posed  that  blood  contaiiiini!;  nr-rnic  would  equally 
destroy  the  vitality  of  every  part,  there  are  vunuus  circumstances 
which  show  that  this  is  not  the  case ;  for  even  to  the  iiuitunt  of 
deadi.  in  consequence  of  the  lull  effect  of  arsenic  on  the  hiain,  heart, 
and  howeb,  Tarioas  secretions  continue  apparently  nnampaired ;  and 
cren  after  death  the  muscles  remain  excitable  to  powerful  contrac- 
tions by  means  of  electricity. 

From  such  trials  as  Mr.  Brodie  has  made  of  muriate  of  barytes,  it 
ha«?  appeared  to  act  j)rincipallv  on  the  brain,  but  in  some  degree  on 
tho  huurt  also;  foralthnwL^h  the  heart  always  continued  to  act  after 
respiration  had  ceased,  in  consequence  of  the  affection  of  the  brain, 
nevertheless  the  puke  wu-s  feeble  and  intermittent ;  and  although  ar- 
tificial respiration  was  made  with  the  greatest  care,  in  the  hope  of 
keeping  up  the  circulation,  it  could  rarely  be  maintamed  more  than 
a  few  minutes.  In  some  instances,  in  wmch  the  artificial  respiratiott 
had  been  puisued  with  apparent  success  for  a  greater  length  of  time, 
tiiere  were  some  eigns  of  restoration  of  the  functions  of  the  brain, 
with  occasional  returns  of  voluntary  respiration ;  but  though  the 
greatest  care  had  been  taken  to  preserve  the  temperature  aUo  by  ex- 
ternal m^ns,  the  pulse  notwithstanding  continued  to  diramish  in 
Ftrenc;th  and  freqnencv,  and  ultimatelv  ceased,  it  wa.s  found,  how- 
ever, tiiaL  the  heart,  the  intestines,  and  tiie  muscles,  in  general,  were 
excitable  to  contraction  by  means  of  electricity,  although  insensible 
to  the  stimulus  of  blood  poiKmed  by  muriate  of  barytes. 

The  stomach  likewise  is  affscted  by  this  poison  with  some  degree 
of  inflammation,  but  less  so  tiian  by  arsenic.  And  though  in  some 
instances  it  operates  as  an  emetic,  the  author  considers  the  inflam- 
mation to  be  independent  of  the  local  application,  and  to  arise 
through  the  medium  of  the  general  circulation. 

The  effects  produced  by  emetic  tartar  are  very  similar  to  those  of 
the  preceding  poisons ;  but  it  much  more  frequently  occasions  vo- 
miting. The  symptoms  enumerated  arc  paralysis,  drowsiness,  and 
at  last  complete  insensibility.  The  pulse  becomes  feeble,  but  still 
the  heart  continues  to  act  aifter  apparent  death ;  so  that  its  action 
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may  be  incmaed  by  trtificial  respimtioii,  but  never  longer  than  for 

a  few  rninute".  Its  principal  action  is  conceived  to  be  upon  the 
brain  ;  hut  it  appears  to  act  upon  the  ht  art  alj*o.  The  stomach  some- 
times hears  mark.«  of  inflammation ;  but  the  author  has  seen  no  in- 
stance of  the  int^j>tines  ]>ein(»'  inflamed. 

Tlic  ex|>€riment»  of  Mr.  iirodie  on  corrosive  sublimate,  liave  led 
him  to  ooncluaions  very  different  fiom  the  preceding  reapcctiag  its 
mode  of  action.  When  applied  to  ft  wounded  pert,  it  produces  ft 
tlough,  without  any  affection  of  the  general  system ;  and  when  taken 
intenislly,  its  effects,  he  thinks,  may  be  best  explained  by  its  local 
action  on  the  stomach  alone,  unconnected  with  eny  absorption  of  it 
into  the  circulation. 

l^lien  a  solution  of  corrosive  sublimate  is  taken  into  the  stomach, 
the  mucous  membrane  is  foiUHi  of  a  dull  grey  colour,  having-  !o^t  its 
texture,  t^o  Jis  to  be  e;isily  separaLcd  from  the  muscular  coat ;  and  as 
thL6  precludes  the  idea  ul  absorption  iuto  the  circulation,  Mr.  iirixlie 
conceives  that  its  deleterious  effects  depend  entirely  upon  its  che- 
mical action  on  the  stomach,  and  that  the  brain  and  heart  axe  thence 
affected  by  nervous  sympathy. 

William  Herschel,  £LJ>.  Read  Maxch  12. 1812.  [PUf. 

3Ve»«.  1812,  ji.  229.] 

The  tendency  of  Dr.  Herschel's  observations  is  to  point  out  a  dif- 
ference between  this  second  comet  and  the  former,  of  which  he  lately 
gave  an  account  to  iht  Society. 

Hie  latter  iqipeared  to  him  as  a  nucleus  about  5"  in  diameter,  sur* 
rounded  by  a  very  faint  cheveluze.  Since  this  appearance  on  the 
two  iirst  days  of  observation  was  not  well  defined.  Dr.  Henchel  wan 
in  doubt  whetlier  to  consider  the  nucleus  as  corrcs]>ondin£j  to  the 
head  of  the  former  comet,  or  to  the  briirht  ])lanetiiTy  body  that  he 
had  observed  in  its  centre  ;  being  extremely  s;niall  in  coniparif^on  to 
the  head,  and  as  much  too  lar^  to  be  supposed  of  a  phiiicUti  v  con- 
struction. But  on  two  subsequent  days  of  observation,  the  nucleus 
was  pretty  well  defined,  even  with  a  power  of  170 ;  and  the  author 
was  led  to  consider  the  latter  as  the  more  probable  opinion.  On  the 
fifth  day  of  observation  (which  was  the  last  time  that  it  could  be  seen, 
by  reason  of  the  interference  of  the  moon's  light).  Dr.  Uerschel  at- 
tended carefully  to  the  magnitudes  of  the  body,  as  it  i^peared  to 
different  magnifiers ;  and  by  subsequent  comparison  on  the  following 
morning  of  objects  of  known  diameter  \vith  his  recollection  of  these 
magnitudes,  he  determined  the  measure  of  the  nucleus  to  have  been 
d"-2744. 

Since  the  distance  of  tliis  comet  from  us  was  at  that  time  rather 
greater  than  that  the  sun,  the  real  magnitude  of  the  <Uameter  thus 
measured  is  estimated  at  2637  mUes. 

As  the  light  of  the  chevelurc  was  too  feeble  to  be  seen  at  this  time, 
on  account  of  the  light  of  the  moon,  its  greatest  extent,  in  ft  direo* 
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tioii  opposite  to  that  of  tbo  siiii»'wa8  eBtimatod  from  the  obftervatloos 
made  two  dayi  preceding,  when  it  meaaured  about  9'  40",  and  its 

length,  consequently,  659,000  mile?. 

Dr.  Herschel  remarks,  that  the  physical  cnnstniction  of  this  comet 
must  have  been  extremely  ditferent  from  that  of  the  former,  approach- 
ing very  nearly  to  the  planetary  condition,  and  having  a  diameter 
nearly  one  third  that  of  the  earth. 

The  light  hy  which  it  was  teen  he  alao  conaiden  aa  planetary : 
that  18  to  say,  leilected  fioin  the  aun,  and  not  phosphorescent,  like 
the  preceding;  for  if  this  were  self-luminous,  says  Dr.  Herschel.  we 
could  hardly  account  for  its  little  density,  which  would  scarcely  bear 
to  be  magnified  even  to  107  time?,  althoirj-h  the  former  was  seen 
with  a  power  of  600  even  better  than  with  one  that  was  lower. 

The  chevelure.  Imwever,  he  conceives  to  consist  of  phosphoric 
matter  susju  ndrd  m  an  elastic  atmosphere  that  surrounds  the  body 
ui  the  cumct ;  uiid  he  ascribes  the  iaiiit  appearauct;  of  tiiis  chevelure, 

aooQiding  to  tlie  tiieory  advanced  in  his  late  coinmuiucation»  to  the 
C¥iatence  of  a  very  amtill  quantity  of  nebuloua  matter,  which  had  not 
been  consolidated  by  paasing  through  a  perihelion.  And  hence,  says 
iJie  author,  this  last  comet  was  but  little  more  affected  by  a  perihe- 
lion passage  than  a  planet  would  have  been. 

Additional  Experiments  on  the  Muriatic  and  Oxymuriatir  Acids.  By 

William  Uonry,  M  D  F.R.S.  V.P.  of  the  Lit,  und  Phil.  Snnrty, 
and  Physician  to  the  Injirmary,  at  Manc/tester,  Read  March  19, 
1812.    IPMl.  Tram.  1812, />.  238.] 

In  consequence  of  the  discussion  which  has  lately  taken  place  con- 
cerning the  nature  of  these  acids,  the  author  has  been  induced  to 

repeat,  with  more  perfect  apparatus  than  he  formerly  posscv'^cd,  a 
part  of  those  experiments  of  whicli  he  published  an  aecount  m  tlie 
PtuJoM)]-hical  Transactions  for  1800,  and  to  add  others  tendinis  to 
elucidate  tlie  same  subject.  Those  cxijcnments  in  s^eneral  related  to 
the  electrization  of  muriatic  acid  gas  ;  but  tliere  was  -A&o  one  experi- 
ment in  which  he  endeavoured  and  supposed  that  he  had  succeeded 
in  eztraeling  water  horn  it,  by  means  cl  muriate  of  lime,  as  sensible 
heat  was  evolved  as  soon  as  the  muriate  of  lime  was  brought  into 
contact  with  the  gas.  But  he  has  since  found  that  the  evolution  of 
heat  occurs  only  when  the  muriate  of  lime  has  attracted  moisture 
either  from  the  atmosphere  or  from  the  merrurv  through  which  it  is 
passed;  for  then  it  condenses  a  portiori  of  tht  acid  gas. 

In  his  present  experiments  on  eiectrizuti  on.  Dr.  Henry  confirms  his 
former  results  with  regard  to  the  evolution  of  iiydrogen  by  that  means; 
and  he  obierves,  that  when  the  electrization  of  muriatic  acid  gas  is 
performed  over  mercury,  the  hydrogen  evolved  amounts  to  about  one 
fifteenth  of  the  original  quantity  of  gus  employed.  There  appeals, 
however,  to  be  a  contraction  of  vohime,  in  consequence  of  thealMorp- 
taon  of  a  part  of  the  acid  to  form  calomel.  When  the  hydrogen  amounts 
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Id  the  quantity  which  haa  bacft  ilitod,  oothiag  Idrther  is  gtiiiBil  bf 

continuation  of  the  process. 

When  mercury  is  not  pref^cnt  during  the  clertrization.  then  a  dif- 
fiTt-nt  result  is  obtained.  The  quantity  of  hydrogen  is  t-^ti mated  by 
the  autlior  not  to  exceed  one  seventieth  part  of  the  fj^^^^  employed. 
The  gas  does  not  appear  to  be  changed  in  bulk  ;  but  a  part  uf  it  ti 
converted  into  oxymuriatic  acid  gas.  When  this  gas  amounts  to  a 
cerHln  praportioii  of  the  ntzlafe,  the  eliieet  of  the  deetridly  will 
thea  be  to  re-mute  it  to  the  hydrogen,  end  fonn  mmielie  ochI  gee 
n&er  then  to  decompoee  it. 

But  when  mercury  is  present  it  removes  tiie  oxymuriatic  eckl  ee 
&Bt  as  it  is  formed ;  and  then  a  larger  proportion  of  hydrogen  is 
evolved,  till  ever>^  nascent  portion  of  oxymuriatic  acid  is  so  sur- 
rounded  by  hydrogen  that  it  cannot  attain  to  a  state  of  actual  cxtri* 
cation. 

In  sup})ort  of  this  exphmation.  Dr.  Henry  mixed  thirty  mt-ii^urca 
of  hydrogen  with  400  of  muriatic  acid  gas ;  and  when  this  mixture 
was  electeiiied  over  meieury,  no  effect  was  piodiioed }  the  qnentitf 
of  hydrogen  was  not  incrcesed ;  end  it  was  evident  thet  no  oxymu* 
riatic  gas  was  evolved,  as  the  enrfaoe  of  the  neicuij  remained  witb- 
out  the  slightest  tarnish. 

When,  on  Uie  contrary,  the  muriatic  acid  gas  was  mixed  with 
oxyp^n,  and  ekctrified  over  mercury,  then  a  diminution  of  bulk  en- 
sued, and  the  surlace  of  the  mercury  became  tarnl'^hed,  as  hy  the 
contact  of  oxymuriatic  gaf* ;  and  water  wm  formed  in  drops,  aud  de- 
posited on  the  iimer  surface  of  the  vessel,  combined  with  a  portion 
of  the  muriatic  acid. 

These  results,  says  Dr.  Henry,  may  be  eipleined  either  aeoocding 
to  the  commonly  received  theory,  or  aocording  to  that  adopted  bj 
Mr.  Davy. 

According  to  one  view  the  oxygen  unites  to  the  real  acid  of  the 
muriatic  and  forms  ox3rmuriatic  gas,  which  then  deposits  water 
that  had  been  previously  held  in  solution.  According  to  the  otber. 
the  oxytren  unites  with  thr  liytlroLrtn.  and  forms  water,  while  the 
oxymuriHtic  l^asc  is  now  dii?eii^;igcd  lis  a  bunple  body. 

The  author,  at  prcj»cnt,  is  not  acquainted  with  any  ground  for 
giving  a  preference  to  one  above  the  other  of  these  two  modes  of  ex- 
pJanation;  but  he  imagines  that  sometliing  would  probably  be  gained 
by  a  precise  deteimination  of  the  propoitione  in  which  the  gases  ea* 
turate  each  other.  He  has  not,  however,  been  able  to  satisfy  himself 
on  this  point ;  and  he  conceives  that  the  condensation  of  a  portioa 
of  the  muriatic  acid  pis  by  the  water  that  is  formed  during  the  pro- 
cc9ii,  is  an  almo^^t  insuperable  iffipedimeiit  to  any  precise  detennina- 
tion  of  these  proportions. 
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lie  Attraction  of  such  ^oUdt  as  are  iemuiuUed  by  Pluncs ,  ami  ^ 
Solib  of  p-Mtt  AHrmeikm.  By  ThonM  Knight.  E»a.  Gmmm* 
Mbsfetf  by  Sir  Humphry  Davy.  See.  il.3.  Rcttd  Much  19. 

1813.    IPAU.  TWm*.  1812,  p.  247.] 

The  attention  of  most  mathematicians  whu  huve  treated  of  tho  at- 
tmcUoaft  of  boiiies,  lias  been  conimcd  tu  tho&c  i>ouuded  by  couliauuiu 
smfiioei;  wad  Mr.  Knight  is  not  aware  that  any  author,  with  the  «x- 
ceptionof  Mr.  Fbnrftir.  has  gi?ea  «s  eiainple  of  thftt  kind  of  inquiry 
which  he  here  undertakes. 

If  a  solid  be  bounded  by  plane  surfaces  on  all  aides,  whether  regu- 
lar or  irregular,  he  undcitakM  to  determine  its  action*  bolh  in  quan- 
tity and  directioo,  upon  any  fKnnt  placed  either  within  or  wi^^ 
body. 

For  tiii^  ])urpose,  the  solid  i.-i  fir«t  mnrrived  to  he  di\*idcd  int(^  it  a 
most  simple  forms,  of  which  the  ac  t  )ii  can  be  determined  «eparutc  iy  ; 
and  thence  the  collective  force  of  the  aggregate  ia  bubbet^ucntly  ascer- 
tained. 

The  lint  section  treata  of  the  attraetum  of  planes  bounded  by  right 
Unea  (wlietfier  triangular,  quadrangular,  or  polygonal),  on  pointa  how- 
ever sitnated. 

The  second  section  extends  the  i^ame  inquiry,  first  to  pyramids,  and 
then  to  solids,  which  may  be  divided  into  as  many  pyraiaids  as  there 

are  aide^. 

And  in  the  third,  the  attraction  of  prisms  of  various  fomu  is  inves- 
tigated. 

Having  completed  this  part  of  the  subject.  Mr.  Knight  next  applies 
the  IbnnSlaa  he  has  obtainsd  to  find  theattfaetkm  of  eortain  oonplea 
bodies,  which,  though  not  bounded  by  planes,  have  a  natural  connexion 
with  the  preceding  subject,  having  their  sections  in  one  direction  of 
n  right-lined  figure,  though  in  another  direction  their  sections  be  in 
part  curvilinear,  such  as  the  portion  of  a  cyhnder  generated  by  the 
motion  of  H  st't'-ment  of  a  cirrh-  f)anillel  to  itself,  or  parabolic  cylinder 
by  >iimhir  motion  of  a  portion  of  a  parabola. 

Under  the  ^ime  head,  ab«o,  the  author  inchidt  s  curvilinear  j'yru- 
nuds.  or  groined  HAidn  cut  from  tlie  preceihag  cylimiers  by  h  tram- 
mse  motion  of  a  aimilar  or  difBimihir  curve,  so' as  to  have  a  paral- 
lelogrmm  for  their  base. 

t  In  the  aeecion  which  concludes  this  oonununicaticn,  the  author 
enten  into  the  consideration  of  solids  of  greatest  attraction;  for 
though  this  sut)ject  has  been  already  trrtited  of.  iu  part,  by  FrofcAMir 

Playfair  and  liy  >^ih*abelle.  their  inve  nt iL'^utjon.'s  relate  -olelytfj  homo- 
^vvH  u\iM  suiidii  ot  revolution  ;  liut  Mr.  KuiL'ht  LXU^iuh  t!je  invt  ^-ri'jn- 
tioii  to  thf  attniftuni*  <>I  th<>j»e  ■^jinU  treated  ol  in  the  pref  ••(Jiui:  -<  c- 
tk>ns,  not  uriiy  u  hcu  the  deOfity  is  honiu^eu4:ious,  but  ulso  uccordifig 
to  different  hjrpoth^es  of  vary  ing  density. 


2r 


Digitized  by  Google 


4S4 


Oftks  Pnrtmkm  9f  m  Hemupkere  m  hdefbute  MmIct  of  efwd 
mut  $imikr  CjfHiiden.  Bf  Thomas  Knight,  Esq.  Commrnmetled 
if  Humphry  Dnvy,  £L.D.  Sw,  RS,  Haul  March  19,  ISIS. 
[Pka.  TVmt.  1812,  p.  3100 

The  problem  which  Mr.  Knight  here  undertakes  to  soIfc,  is  to 
pierce  a  hemisphere  peipendicularly  to  the  plane  of  its  base,  with 
any  numhn  ot  equal  wad  rimOtr  eylinden  of  such  kbid.  that  ifter 
the  fcnoval  of  theae  eylinden,  the  remunder  of  the  henujiheve 
shall  admit  of  exact  cubature ;  and  when  the  tnrfiioe  has  been  tins 
perforated,  the  remaining  surface  shall  admit  of  exact  qnadratnre. 

But  the  solution  of  this  problem,  as  well  as  of  those  contained  in 
the  procediii!;  communication,  was,  of  cooiae.  such  as  not  to  admit 
of  being  publicly  read. 

On  Ihc  Motions  of  thr  Trndrih  of  Plnnt<!.  By  Thomas  Anilrcw  Knight, 
li^q.  F.R.S.  In  a  Letter  to  the  Right  Ifon.  Sir  Joseph  Hanks,  Bart. 
PM,S.    Read  May  4,  1812.    [i'Ai/.  2V«w.  1812,  p.  314.] 

Some  natoraUsts  have  supposed  tendrils  to  be  endued  with  some 
degree  of  perception,  to  which  their  propensity  to  approach  neigh- 
bouring objects  may  be  ascribed ;  and  though  others  who  have  written 
on  the  same  suhjort  mny  have  rejected  this  liypothcs^is,  it  dorfs  not 
appear  to  Mr.  Kiiii:lit  that  any  direct  experiment!*  have  been  made 
similar  to  those  wiucii  he  here  dose  ribcs,  for  the  pur])o^'  of  a5certain» 
ing  whetlier  tlie&c  motions  may  ihjt  be  ascribed  to  i)ccuiiarity  of  or- 
ganization, aided  by  the  operation  of  external  causes. 

The  plants  selectied  Ibr  his  eiperimentB  were,  the  Viiginia  Creeper, 
tlie  Ivy,  the  Vine,  and  the  Pe«.  When  a  young  plant  of  the  creeper, 
trained  directly  upwards,  was  placed  alone  in  the  centre  of  a  forcing'* 
house,  its  tendrils  were  all  turned  towards  the  north  wall ;  but  as  this 
was  out  of  their  reach,  they  declined  gradually,  and  ultimately  fixed 
themselves  on  the  uprii^ht  stem  beneath  and  upon  it?  ?i!]>jn>rt. 

When  otlier  phints  were  placed  near  the  glass,  their  tcnclrils  were 
always  directed  from  the  liirht,  as  in  the  former  instance,  aithou^^h 
no  object  wius  wiliiiu  liic'ir  reach  on  tlie  dsurk  bide. 

Mr.  Knight  next  tried  the  effect  of  placing  near  them  a  piece  tif 
dark  paper;  to  this  they  appeared  to  be  strongly  attracted,  ami 
when  the  paper  was  removed  to  a  new  position*  Uio  tendrils  were 
ibnnd  to  follow  it.  "When  a  piece  of  ^ims  was  substituted  for  the 
p^NT,  the  tendrils  showed  no  disposition  to  a[)[)roach  it ;  but,  on  thi* 
contrnr}',  whon  it  was  placcii  so  }i>  to  rcflfrt  the  Hp^ht  of  the  SUn  upon 
the  tendril??,  tlu  v  Mppeared  to  be  strongly  re[)elle<i  hv  it. 

In  makuiL,'  corresponding  experiments  on  the  ivy,  Mr.  KnightfbumI 
the  same  pruj>ensity  in  its  clasj)ers  to  recede  from  the  liLclit ;  but  it 
wa^  neeebbary  to  place  su])stanccB  much  neiirer  than  in  the  former 
experiments  for  them  to  manifest  any  a|>iiearance  of  Dpuntancoiis 
motion. 

Whoi  a  young  plant  of  the  vine  was  placed  under  the  fmme  cir- 
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cumBtancca  as  the  creeper,  its  tendrils  manifested  the  >ame  tendency 
to  recede  from  the  lii:ht.  When  Erst  emitted,  they  pointed  upwards  ; 
but  the  angle  gradually  increased,  and  ultimately  they  |)<jinted  di- 
rectly downwards  when  no  object  was  within  tla  ir  reach  to  which 
thej  oould  attech  thantelTes.  The  ultimate  direction  was  in  aU  in- 
iteneet  towiidi  the  diiknm  of  the  grouiul,  whether  the  pUats  were 
tnnied  upmxdM,  horiioiitally.  or  downwixds. 

There  was,  however,  thia  difference  obaenrable  between  the  ten* 
drils  of  the  vine  and  those  ci  the  Virginia  creeper :  those  of  the  vine 
could  be  made  to  return  to  any  position  whidi  they  had  quitted,  by 
cliaiiizriniz:  the  direction  of  the  light;  but  thoj^e  of  the  ereeper  never 
returuL-d  to  a  situation  from  which  tliey  had  «mce  receded;  as  the 
teiulnls  ot  the  vine  are.  moreover,  ?<e])arated  into  two  divisions,  they 
do  nut  olten  iaii  ot  eouuiig  into  couuict  with  adjacent  objects  ;  and 
the  effect  of  contact  is  almost  inunediately  visible.  'I'hey  bend  more 
firmly  toward  the  body,  end  attech  tfaenaelirei  by  twining  round  it. 

Tb»  ov^aiiiation  of  the  tendril,  by  which  it  is  adapted  to  peifoim 
theae  motiom,  appears  to  the  author  very  ttmilar  to  that  of  the  yoong 
ancciilent  ■hoot.  It  is  abnndantly  provide  with  vessels ;  and  it  seems 
not  improbable  that  a  very  considerable  quantity  of  the  moving  fluid 
of  the  plant  pa««c-=  thronirh  them,  and  thnt  there  is  a  eloJ<e  connexion 
l>ct\vpen  their  vascular  structure  and  their  motion,  as  appenrs  more 
especially  in  the  act  of  gra-»*pinir  an  object.  The  external  prosure  of 
the  body  on  one  side  will  pruimidy  impede  the  motion  of  the  huiila  on 
that  side  of  the  tendril,  and  occasion  greater  extension  of  the  oppo- 
aite  side  in  giving  passage  to  a  greater  poportion  of  sap.  In  coo- 
Ibnnity  to  ttiis  e»p1anation,  it  is  obserred,  Ihat  the  aides  of  the  ten- 
drils that  are  in  contact  with  the  substance  embraced  are  visibly  com* 
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Obgervations  on  the  Measurement  of  thrr>'  Dt^eeB  of  the  Meridian 
conducted  im  Kmflmid  Lieut.-Col.  William  Mudge.  By  Don  Jo* 
Fepb  Ilodriguez.  Communicated  l>y  Joseph  de  Mendoza  lliop,  B$q. 
FMJ>.   Head  Jane  4»  1812.    ItkU,  Trans.  1812.  p,  321.] 

After  trseittg  the  history  of  the  sevend  measurements  that  have 
made  from  time  to  time  in  diiferent  parts  of  tlie  world,  the  au* 
thoar  observes,  that  little  doubt  would  have  remained  as  to  the  earth 
being  flattened  at  the  poles,  had  not  the  English  measurement  given 
an  opposite  result ;  the  degree  at  the  northern  extremity  being  found 
equal  to  60,7 (Hi  fathoms,  while  that  at  the  southern  a|)peared  to  be 
60,884. 

Colonel  Mudge's  estmiate  of  the  linear  measure  of  a  degree  is  made 
by  dividing  the  number  of  fathoms  measured  in  linear  extent  of  an  arc 
by  the  number  of  degrees  and  parts  of  a  degree  ascertained  by  ob- 
serratiflns  of  stars.  Don  Joseph  Ilodriguez  has  followed  a  different 
course*  He  aasume-i  as  data  the  linear  extent  of  Col.  Miuiire's  base 
line,  end  the  horizoutai  angles  of  hi^  triangles  ascertained  by  obser- 
fitioii.  He  assumes,  ahio,  that  the  Hgurc  and  dinwnsions  uf  the eartli 
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are  known  by  other  mca«umnents,  and  thence  infers  what  ou£rht  to 
h>i\  c  br(  11  the  angles  ascertained  by  (JoL  Mudge's  afitrooomicai  ob« 
senations. 

Col.  Mudg^e's  base  in  fathoms  is  first  cotiverted  into  toisea,  of  which, 
tlie  logarithm  is  Uikcn  as  the  loi^irithin  of  ao  arc.  The  radius  of  that 
8IC  h^ng  asntmed  from  the  eupposed  hgure  of  tlw  etitli,  ito  anguiar 
extent,  ita  logarifhmic  sine,  and  chord,  aie  inferred  faytlie  netliodof 
Ddunbie.  The  horizontal  angles  measond  are  then  corrected  far 
spherical  error,  so  as  to  convert  the  trian^es  into  spherical  triangles, 
the  sides  of  which  are  found  first  as  logarithmic  sines»  and  thence  the 
logarithmic  arc?  arc  deduced.  The  azimuths  of  these  being  also  known, 
the  portions  of  the  meridian  to  wliich  they  each  correspond  arc  com- 
puted both  in  angular  and  linear  measure :  the  results  are  given  by 
the  author  in  two  tables,  one  of  which  is  deduced  from  the  eastern 
series  oi  tn. ingles,  and  the  other  from  the  western  series. 

The  angular  extent  of  the  whole  are  tiiua  cakqktied  is  2**  MX  21">97. 
Hie  observed  angle  difiers  from  this  hy  1"*S8.  being  2^  50'  ^"'ZS. 

In  making  separate  estimates  of  the  two  portions  of  this  are. 
that  are  to  the  north  and  aoulh  of  the  central  statioa  at  Arbury  Hill, 
he  finds  that  the  former  exceeds  its  calculated  amount  by  4"*  7  7  ; 
while  in  the  latter  the  calculated  exlent  is  greater  than  that  deduced 
from  astronomical  observations  by  3"'39.  He  therefore  infers  that 
tlic  astronomical  obser\'ati<)n«  at  Arbury  Hill  mu^t  be  erroneous  nearly 
to  the  aoiouiitof  5'',  notw  [rh^t;^Tuling  the  goodness  of  the  instnuucnts 
and  the  skill  and  care  of  tiie  ob&erver. 

By  a  mode  of  calculation  similar  to  the  foregoing,  made  upon  tiie 
measurement  in  Lapland.  Don  Josrak  Rodriguez  arrives  at  a  lesolt 
which  differs  only  0"'6  from  that  of  M.  Svanberg ;  and  by  the  same 
method,  with  respect  to  the  measurement  in  Bengal  by  Major  Lamb- 
ton,  the  difference  between  observati«l  and  calculation  is  only  0"'53 . 

A  portion  of  the  French  measurement  between  Dimkirk  and  Paris, 
similarly  estimated,  is  not  found  to  accord  «o  wrll  with  the  a\ithor*s 
calculations,  which  make  a  diifcreuce  of  2" '60  more  than  appeared 
by  observiitiun. 

A  similar  disagreement,  it  is  obsen  ed,  was  also  found  by  M.  Me* 
chain  in  the  very  short  distance  between  Montjui  and  Batedona.  the 
latitudes  of  which,  as  determined  by  e  very  long  series  of  aenith 
distances,  do  not  agree  with  the  resultB  of  measurement  by  aa  much 
as  S"'24. 

Local  attractions  were  supposed  to  be  the  cause  of  this  irregularity : 
and  Col.  Mudge  also  whs  of  opinion,  that  the  irrcgul unties  which 
occur  in  his  measurements  are  to  be  jiscribed  to  deviations  of  the 
plumb-line  from  local  nttntctions.  But  the  author  of  the  j)resent 
comuiuuication  thiukb  tlity  should  rather  be  ascribed  to  the  obser\"a- 
tions  themselves  than  to  any  extraneous  source ;  since  the  observa- 
tions of  different  stars  give  results  that  difo  more  than  4"  fiom 
each  other 
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Am  Account  of  some  Experiments  on  different  Combinations  of  Fluoric 
AM,  By  John  Davjr.  .ffff .  Camwntmceted  >y  Sir  Humphry  Davy, 
Kat.  LLJ).  See.  JKJS.  Read  June  11, 1812.  [PkU,  Thm,  1812. 
p.  852.] 

The  subject  of  this  commumcatiuu  is  divided  into  four  sections, 
the  iirst  of  which  relates  to  silicated  fluoric  acid  gub,  and  to  &ub- 
aOicated  fluoric  acid ;  the  second  to  the  combinatioiis  of  these  acids, 
and  of  paie  flnorie  aeid  with  ammonia ;  the  third  rdatea  to  floo- 
hotade  acid;  and  dw  foortii  to  the  oomponnd  of  thia  acid  with 
ammonia. 

For  obtaining  silieated  flnorie  gaa,  the  author  miaua  flnelj-pow- 

dered  glass  wi&  the  materials  which,  at  the  same  time  tliat  it  in- 
crecLses  the  product,  saves  the  retort  from  the  action  of  the  acid.  In 
order  to  dis^^over  the  jiroportion  of  its  constituent  jiart-^.  the  gas  was 
transferred  tu  a  .solution  ot  ammonia,  which  gave  a  prtcipitiite  of  27*2 
grains  bilica  from  40  cubic  inches  of  the  gas,  amounting  to  61  4  per 
cent.,  the  rest  being  mere  fluoric  acid.  When  this  gas  is  united  to 
water,  it  depoaitB  a  poitbn  of  ita  silica,  baft  stQl  retains  more  than 
54  peroent. 

an  experiment  conducted  with  care,  water  was  found  to  decom- 
pose abont  268  times  its  bulk  of  thia  gas ;  but  by  subsequent  triala 

it  appeared  capable  of  absorbing  as  much  as  365  times  its  volume. 

'rhoiifjh  this  [3r?i.«,  in  combining  with  ammoniacal  ga*^ ,  requires  twice 
its  bulk  for  siituration,  the  proportion  of  their  densities  is  such,  that 
the  acid  excced.s  the  ;immonia  in  w  ti^lit  more  than  3  to  1. 

In  combining  witli  dry  Hiumotua,  iL  retains  the  whole  oi  its  silica, 
and  the  compound  nuiy  be  sublimed  unaltered ;  bnt  when  it  ii  dis- 
solved in  water,  it  loses  a  part  of  its  silica,  and  will  dqiosit  the  whole 
by  ezcem  of  ammonia,  or  by  addition  of  other  alkaline  solntbns. 
lliis  subsilicated  fluate  of  ammonia  ii  likewise  decomposed  by  sol* 
phuric  acid  or  by  muriatic  acid  gas. 

Wlten  the  subsilicated  fluate  has  been  decomposed  by  nn  excess  of 
ammonia,  and  evai>orated  in  a  vessel  of  platina,  a  simple  fluate  of 
ammonia  is  obtained ;  and  it  is  estimated  to  consist  of  76*4  ammo- 
nia, and  23'6  fluoric  acid. 

For  the  formation  of  fluoboracic  acid  gas,  discovered  by  MM.  Gay* 
hamme  and  Tbenard,  Mr.  Davy  mixes  powdered  boracic  add,  instead 
of  powdered  glasa,  with  floor  spar  and  stdnhurie  aeid:  100  cubic 
inches  of  this  gas  were  found  to  weigh  7d|  grains.  Water  con* 
denses  700  timea  its  bnlkof  tliis  gas.  Sulphuric  add  ahsoubs  about 
60  times  its  bulk. 

Equal  volumes  of  thi<»  and  of  ammoniaeni  fras,  form  a  solid 
salt,  that  may  be  sublimed  unaltered  by  a  Lrentk  licat.  If  anoliier 
equal  volume  of  ammonia  be  added,  the  wliole  becumea  fluid,  and 
will  absorb  still  another  equal  portion  of  ammonia  without  apparent 
change.  The  excess  of  iunmonia,  however,  is  but  loosely  cimibined, 
and  may  be  ex|ieUed  by  a  gentle  heat,  or  by  simple  e\^>o&ttre  to  the 
air. 
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On  a  Periscopic  Camera  Obscvra  and  Microscope.  Bf  William  Hyde 
VioUaBton,  M.D.  Sec.  R.S,  iiead  Jujie  li,  1612.  IPhil.  Tnuu, 
1813,  p.  37O0 

The  same  views  which  the  author  oripnany  h^d  of  the  periscopic 
construction  of  spectacles,  naturally  suggested  to  him  a  corre^])oiKlijig 
improvement  in  the  camcrn.  ohscum.  But  though  it  is  evident  that 
enlargemeot  of  the  field  of  view,  and  some  improvement  ui  the  di« 
stinctneaB  of  images  obliquely  situated,  might  be  made  by  ctwang 
each  pwt  ol  a  lens  to  be  as  nearly  as  may  be  afe  riffbt  angles  to  cadi 
pencil  of  fays  that  aie  to  be  collected  to  a  fbeas*  it  was  not  dear  to 
w  hot  extent  this  prindple  could  be  carried  where  the  portion  of  lens 
is  necessarily  large,  and  ooniequently  includes  ports  tliafcmay  require 
a  diflferent  form  for  preserving  distinctness  of  other  j>encils  of  mys. 

He  has,  accordingly,  mude  trial  of  diffon  nt  forms  of  uiLinscus  for 
this  purpose,  and  describe^  the  coostruction  wluch  ajijH'ars  to  possess 
the  greatest  advantage  with  least  detriment  to  the  brilliancy  and  di- 
stinctness of  objects  ccutrully  situated,  llie  radii  of  curvature  here 
preferred  are  in  the  proportion  of  2  to  !• 

A  meniseiis  so  fonned  is  placed  with  its  convex  soifrce  towards  the 
plane  of  representation,  and  with  its  concavity  toward  the  objecta. 

Hie  aperture  of  the  lens  itself  is  made  as  large  as  the  tools  will 
conveniently  admit,  but  the  pencil  of  rays  admitt^  to  it  in  each  di- 
rection is  limited  by  a  <liaj)hragm,  placed  between  it  and  the  objects 
at  about  one  t  ighth  of  its  toad  lengtli  from  tlie  lens,  and  having  «in 
opening  about  one  tenth  or  one  eleventh  of  the  focal  length  in  dia- 
njctcr. 

By  means  of  a  camera  thus  constructed,  the  author  observes,  that 
olgeeti  aa  ftr  aa  30^  remored  firom  ita  oantre  are  representod  viA 
considerable  diitinctneM  on  the  same  phine  as  objects  eentnUj 

situated. 

'llie  author  also  describes  a  microscope  which  he  terms  periscopk^ 

because  it  is  formed  on  the  same  principle  of  endeavouring  to  jdace 
all  portion^  of  a  lens  at  right  angles  to  the  pencils  transmitted  through 
it  in  (iitferent  directions.  In  the  micmscope  this  is  ettected  hy  placing 
two  plane  convex  lenses  on  opposite  f-ides  of  the  same  aperture  m  a 
piece  of  tiuu  metal  interj)oscd  between  their  ]>laiie  surfaces.  The 
central  opening  being  by  that  me&n^  ucdily  in  the  centre  of  corva* 
tnre,  no  raya  are  suffered  to  pass  to  the  eye  but  what  are  at  right 
angles  to  both  surft»es ;  anda  field  of  view  of  at  leaat  "Xfi  is  obtained 
with  a  greater  degree  of  illuminatioo  than  can  be  admitted  in  the  usual 
construction. 

'I'hc  jm]»er  is  accompanied  l)y  a  diap:nun  for  determining,  by  in- 
spection, the  varioiitf  coiubinatiun^  of  nuUi  that  will  give  to  a  ments- 
rus  uny  required  focal  length. 
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Ftgriktr  Ejiperiments  and  Observatioiu  on  the  influence  of  the  Brain  im 
tie  feneration  of  Animal  Heat,  By  B.C.  Brodic,  Esq.  F.R.S.  Com- 
mftntrnfffi  to  the  Sonrfy  for  promoting  the  knowledge  of  Animal  ChS' 
mistry,  and  hi/  them  to  the  Royal  Society,  Read  June  18,  1812. 
[PAi/.  Trans,  \\iVl,p.  378.] 

Ill  Mills  finmer  aqmments  it  was  found*  that  in  an  animal  from 
whom  the  head  was  removed,  the  circulation  of  the  blood  might  be 
maintained  by  means  of  artificial  respiration ;  that  under  these  cir- 
cumstances the  blood  undrrwrnt  the  uj-ujJ  changes  of  colour  in  the 
t^'o  caj>ili;irv  syf^tcm?,  and  carbonic  acid  was  evolved  from  the  lungs, 
but  no  heat  wa^  generated,  and  tiiu  animal  cooled  more  rapidly  than 
a  dead  animal  of  the  same  size.  In  the  present  communicatioD.  some 
experiments  arc  detailed,  which  were  instituted  with  a  view  to  the 
lortfaer  eluddation  of  tfaii  nilgect. 

An  appaiatiu  was  oonstnicted  for  the  purpose  of  measuriiig  the  air 
oonsmned  in  respiiatuiii;  and  two  series  of  expeiimeDts  were  insti- 
tuted,— the  first  to  ascertain  the  quantity  of  air  coDSomcd  by  animals 
breathing  under  ordinary  circumstances ;  and  the  second  to  ascertain 
the  quantity  ronetimed  l)y  animfils  which  arc  made  to  breathe  arti- 
ficially after  tile  functions  the  brain  are  destroyed,  ft  w;ls  found, 
that  in  animais  breatliiug  under  thi  ^e  ditferent  circuni'^taiicej^,  there 
is  little  or  no  difference  in  the  (quantity  of  oxygen  whicli  disappearB, 
and  of  carbonic  acid,  which  is  evolved  in  a  given  space  of  time ;  but 
that  it  nnifiinnly  happens,  that  whete  the  fonctiona  of  the  biain  are 
snspoBded*  no  heat  is  generated ;  and  that  the  animal  coois  mora 
ia|2(|]y  iliiii  a  dead  animal. 

In  another  experiment,  on  animal  aiiparently  dead  from  the  poison 
of  essential  oil  of  almonds,  was  made  to  recover,  by  respiration  being 
artificially  produced  until  the  ywison  hiid  ceased  to  exert  its  influence. 
It  WBi?  found,  that  while  the  functions  of  the  brain  were  suspended, 
no  heat  was  gencmtcd,  but  that  as  the  sensibility  of  the  animal  was 
rtuiUired,  the  power  of  generating  hectt  reLunied. 

These  experiments,  as  wcU  as  those  detailed  in  the  Croonian  lisc- 
tnre  ibr  IBIO,  go  hz  towards  proving  that  the  temperature  of  warm- 
blooded aniasals  is  oonsidenUy  under  the  influence  of  the  nervons 
syalem ;  but,  what  is  the  nature  of  the  connexion  between  them  ? 
Whether  the  brain  is  directly  or  indirectly  necessary  to  the  genera- 
tion of  animal  heat  ?  These  are  question*;  which*  in  the  present  state 
of  our  Imowledge,  must  remain  unresolved. 


On  the  different  Structures  and  Situatifmeof  the  Solvent  Glnndft  in  the 
digestive  Organs  of  Jlirds,  according  to  the  nature  of  their  Food  and 
particular  Modes  of  Life,  ffy  Everard  Home,  Esq,  FJi,S»  liead 
June  18,  1812.    [I'hil.  Trana.  1812,//.  31>4.] 

Since  the  solvent  ghuuU  in  hirib  lu-e  Isrger  than  in  quadrupeds, 
Mr.  Home  has  iuvcstijiated  their  structure  in  iHffcreiit  cla:«scs  of 
biids*  and  has  here  collected  aevcrai  vari«:lic&  that  he  has  observed ;  ygr^ 

r 

Digitized  by  Google 


i40 


and  his  descriptiuui  are  aooonipaiued  with  drawings  of  various  pccu« 
liurities  uf  structure. 

Of  the  birds  that  live  on  animal  food,  the  anlliar  has  rTaminwl 
semal  Idnda  of  Idoon,  the  Soland  goose,  tlie  amae,  the  cormocaat» 
the  eonunon  gull,  and  the  snow-bird,  the  kat  of  whidi  dtfieia  oon- 
aidcnhlj  from  the  rest. 

Among  gnuninivorous  birds,  the  swan  and  goose  are  noticed  aa 
differing  from  most  others  in  the  situation  and  structure  of  the«^ 
glands.  Others  of  this  tribe  here  pxtiminc<j  nrr  the  turkey,  the  csj^- 
powary,  the  American  ostrich,  and  the  Atncan  dstrich.  in  the  three 
last  tlie  solvent  plands  are  in  a  cuvit\'  of  unus^ual  bize  ;  Jind  the  mus- 
cular structure  ut  the  gizzard  in  uncommonly  weak,  which  the  author 
conceives  to  be  connected  with  the  mode  of  progrenive  BOtiaB,  vhidi 
in  the  same  in  these  birds,  end  may  sem  to  grind  the  food  trithont 
the  assistance  of  strong  onscolar  action* 

On  some  Combimaioiu  of  Pkatpkonts  and  Sulphur,  tmd  on  soaie  Mer 
Swifeeiw  a/  Chcmiml  Jnfmrj,  By  Sir  Hvm])lvry  Davy,  Kmi,  LLJ), 
See.  R,8.    Head  June  18,  1812.    [Pkii.  Jhmg.  1812,  p.  405.] 

The  author  has  formerly  dei^cribcd  to  the  Society  two  compuLuuiLd, 
consisting  of  phosphorns  and  oxymuriatie  aeCd,  or  chUwrine ;  one  of 
them  is  a  aolid  compound ;  and  by  his  pre^sent  eiperimentB,  oonsiitn 
of  three  parts  of  phosphorus  oondined  witii  twenty  of  chloriBe.  Tim 

second  compound  oontatna  only  half  this  quantity  of  chlorine,  and  is 
a  fluid,  having;  the  specific  gravity  of  1*46.  The  fluid  will  ^so  dia* 
jiolve  a  still  furtiicr  quantit}"  of  phoj*phonis  ;  })ut  the  autlior  has  not 
ascertained  whether  there  is  any  dehnite  limit  to  the  proportion  so 

dissolved. 

AVlicn  thi"  lluul  cuuipound  h  treiitcd  wilh  water,  it  forms  a  thick 
huid,  of  the  cout^istence  of  syrup,  tiiat  cr^'stallizes  slowly  by  cooling. 
These  crystals  may  be  caUed  hydrophosphoroua  acid ;  for  by  heat  ttyef 
are  decompounded  Into  phosphoric  add,  and  a  peculiar  gas,  C80Paist>" 
ing  of  phosphorus  and  hydrogen.  TiiJa  gas  differs  from  onfimmi 
phoaphnretted  hydrogen^  in  not  being  spontaneously  inflammable 
when  mixed  with  ooounon  air,  and  in  being  considerahiy  lesa  fetid 
than  that  pis.  The  proportions  of  its  constituent  parts  are  estimated 
to  be  four  In  dronrn,  with  twenty  plu>>j>l!oruK.  The  ]">ho?phoric  acid 
contained  in  tin  c  rv^t;ib,  derived  ib?  origin  from  the  wati  r  added  to 
the  ori^nol  fluid;  while  the  hydrno^en  of  the  water  escaped  with  the 
cldoriue  in  the  form  of  muiuitxc  ^a». 

In  the  interchange  of  elemenla  which  takes  place  in  these  combi- 
nations, there  are  many  drcnmstanoes  fityommhle  to  aaeertatningthe 
proportions  in  which  tiie  several  clenenta  unite  with  eadi  omr; 
and  the  author  obaervesy  the  resdta  aeoofd  itmaiioUy  well  with 
other  determinations. 

In  the  f^me  manner  respectinp  sulphur,  a  similar  accordance  be- 
tween tlie  proportions,  by  weipht,  in  wliich  it  unites  with  different 
<  lemeiit*,  conhrmn  other  estimates  uf  the  elementary  nuodjer  fit  to 
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toEpnm  the  lektion  of  tUt  hodj  to  hydrogen,  tiie  vidl  of  Ihe  teate. 

For  since  in  sulphuretted  hydrogen  the  hydrogoi  !■  not  altered  in 
bulk  by  the  sulphur  it  holds  in  solution,  the  incretao  of  weight  showt 

the  proportion  of  sulphur  combined.  And  ?o  likewise  in  sulphurous 
acid  pas,  the  bulk  is  not  i^reater  than  that  ol  the  oxygen  which  it 
contains  ;  and  since  the  specific  pnvity  is  double  that  of  oxygen,  the 
increase  proves  that  sulphur,  in  this  instance,  has  combined  with  an 
equal  weight  of  oxygen.  When  bulphur  combines  with  a  larger  pro- 
portion of  oxygen,  the  preMOce  of  water  appean  to  be  icquinte  ee 
die  mediom  of  nnion.  IntfaephcMphoiicedd,  on  the  oontnuryt  water 
is  not  necessary  for  uniting  the  fbU  propottion  of  oxygen  witii  whieb 
phosphorus  is  capable  of  combining. 

With  respect  to  the  water  that  has  been  observed  to  be  retained 
by  many  earths,  and  metallic  pn'cipitates,  it  is  remarked,  that  tbi«  is 
|»robH])ly  combined  with  tliem  lu  dehnite  proportion,  and  tiiat  the 
prtdc  iice  of  the  water  has  considerable  inhuence  on  their  colours,  and 
on  other  properties. 

On  a  new  Uelotmiing  Compound:  in  a  Letter  from  Sir  Humphry  Davy, 
LL.D,  FJI.S,  to  the  Right  Hon.  Hir  Jojjeph  liunks,  Hart.  K.B. 
P.R.8.  Head  November  5,  1812.    [Phii.  Trans.  1813.  p.  1.] 

The  present  account  is  intended  as  a  caution  to  others  against  the 
dangerous  effects  of  the  very  <  \])lo-ivp  detonation,  by  which  the 
author  has  himself  been  a  putft  rc-r.  Mis  atttntion  ^  '<\s  first  directed 
to  the  bubjcct  by  a  letter  received  Iroin  France,  meutioning  that 

abont  twelve  months  since,  a  compound  had  been  discoTcred  of  azote 
with  cfaloriae,  wbicbappeaia  in  tfaefonn  of  an  oil  heavier  than  water* 
and  which  eiqdodee,  by  a  gentle  heat,  with  all  the  violence  of  the 
fiilminafing  metala*  Tlie  letter  adds,  that  this  diiooveiy  ooat  the 
opentor  an  eye  and  «  filler.  Since  the  letter  contained  no  account 
of  the  mode  of  preparing  the  compound,  and  as  none  could  be  found 
in  any  of  the  French  journnls,  Sir  Humphry  Davy  j)iir*ued  a  hint 
pvcn  him  by  Mr.  Childn  n  who  informed  him  that  hit  iru-nd  Mr. 
liurton  had,  in  the  month  ul  July  last,  observed  the  fonriitiiuii  of  a 
volatile  oily  substaucc  m  a  solution  uf  nitrate  of  ammuoia,  exposed 
to  efalorine  in  the  state  of  gaa.  In  repeating  the  ez|ierinient,  the 
author  peiceived  iint  an  oily  film  on  the  sui&ce  of  the  fluid,  which 
gradually  collected  into  small  globules,  and  fell  to  the  botfeam.  One 
of  these  globules  being  taken  out  while  floating  on  the  surface  uf  the 
water,  and  slightly  warmed,  exploded  with  bnlltant  light,  but  with* 
out  any  violence  of  detonation. 

In  a  ?erip««  of  r\}u  riments  curried  (ui  jointly  with  Mr,  Children 
and  Mr.  Warburtoii,  otliir  ainiiinmacid  >oiutions  wxrr  -uhstituted. 
and  it  was  found  tiial  the  mma  product  was  obtained  by  mcan:j  oi 

oxalate  of  ammonia,  or  by  a  wciIl  solution  of  pure  ammonia.  The 
first  instanrf  that  occurred  of  violent  explosion,  vras  in  their  endea- 
vours to  form  larger  quantitiea  in  a  Wolfo'a  appaiutus,  by  n  series  of 
buttles  contMning  the  diflbveot  solutions. 
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The  hent  crc'ncrated  by  the  uni(m  of  Timmoniacai  vaj-tour  and  chlo- 
rine, ran  SI  (1  the  (iestnictioa  of  Uie  wbok  opporatus  by  m  instanta- 
neous explosion. 

From  this  time  ihcir  attemptis  to  form  the  oil  wtare  cuuhned  to 
small  phiala  of  the  ga&,  and  their  triala  of  iti  propertiea  were  limited 
to  a  iivantityiiot  greater  than  a  grain  of  mvataid-aeed ;  but  itilltlie 
rmlta  were  attended  with  danger.  In  attempting  to  collect  die  gii 
(nodoced  in  iti  explosion,  by  heating  a  very  small  quantity  under 
water  in  a  curved  tube,  the  tube  was  sh&tlered  with  great  violence, 
and  the  niithor  received  a  wound  in  the  tnuuparent  comea  of  OOO 
eye,  from  which  he  has  not  yet  reeovcrocl. 

Explosions  equally  violent  were  afterwards  \\  itnessed  by  Mr.  Chil- 
dren and  Mr.  Warburton,  even  without  t  oritinenient ;  when  a  small 
globule  ot  tiic  oil  was  thrown  into  a  glass  ol  olive  oil,  oil  of  turpen- 
tine, ornaphtfaa,  the  glass,  though  strong,  waa  in  eaeli  iaataacte  abi- 
Tevcd  to  piecei* 

When  a  globule  larger  than  a  grain  of  muatard-aeed  was  toeched 
under  water  by  ])hosphonis,  the  esploaion  waa  ao  VBoleat  as  to  break 
anfglaaa  vessel  in  which  the  experiment  was  made.   But  when 

smaller  quantities  were  cmj>l(iycd,  a  gas  could  be  collected  which,  by 
the  experiments  hitherto  made,  ^n^^^n*?  no  oxygen  and  no  inflam- 
mable rras. 

When  thrown  into  the  solutions  of  j)ho^phorus,  in  ether,  or  alco- 
hol, it  detonates  most  violently  ;  but  neither  ether  uor  alcohol  alone 
exhibit  any  violence  in  their  action  upon  it. 

In  muriatie  acid  it  gives  off  gas  fiqaidly,  and  disappears  widioat 
explosion.  Varioua  ex]ieriments  were  also  jnitatated  witli  other  snb- 
stance-,  as  solphur  and  resin,  among  othen,  bat  without  any  remaik- 
able  effects. 

From  the  general  tenour  of  these  experiments,  the  author  thinks  it 
probable  that  the  sul)stance  here  examined  is  a  compound  of  azote 
and  chlorine,  formed  by  the  decomposition  of  ammonia ;  while  the 
hydrogen  of  the  ammonia  unites  with  another  portion  of  chlorine, 
and  forms  muriatic  acid. 

The  heat  and  light  produced  during  the  cxpanaoo  of  tfua  oil  into 
gaseous  matter,  is  considered  by  the  author  to  be  without  a  punU 
in  our  nresent  coUeetion  of  chemical  facts ;  and  the  suddenness  of 
the  explosion  more  inBtnntaaeous  than  that  of  any  compound  hi» 
therto  known. 

On  a  remarkable  Apjdicatum  of  Cotes's  Theorem.  By  J.  F.  W. 
Herschel,  Esq.  Communicated  by  W.  Hervchcl,  LL.D,  FJLJS* 
Kead  November  12.  1812.    [PhU.  Tram.  im,p,  8.J 

'iliis  communication  includes  an  application  of  Coles's  theorem  to 

conic  sections  in  general ;  hut  the  application  noticed  in  the  title  re- 
lates to  the  jiarabola  in  ]>articular,  and  it  may  be  thus  enunciated. 

If  any  number  of  radii  vectores  8  P  be  drawn  from  the  focus  to  the 
rurve.  makiDK  etiual  angles  P  b  P  with  each  other ;  and  if  an  equal 
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umber  of  angles  PS  Q,  QSQ  b«  abo  taken,  each  equal  to  M  S  P, 
the  angle  which  the  first  drawn  radius  makes  with  the  axi?,  then  will 
the  rontinued  proc^urt  of  al!  the  radii  S  P  be  equal  to  the  last  S  Q. 
multiplied  by  thi  latus  rectum  raised  to  the  power  of  a  <—  1»  a  being 
the  number  of  angles  taken. 

The  author  thence  proceeds  to  deduce  other  theorems  that  uouk! 
be  for  the  most  part  complicated  and  unintelligible  when  geomctri- 
cally  emmcialed,  though  sufficwatly  mn^  in  tlieir  algebnk  expres- 
nooa.  Thej  are  indMd,  as  the  author  obaerm,  propertiea  lathar  of 
tbe  equations  of  the  conic  sections,  than  of  the  cuma  themseltea; 
properties  of  a  limited  number  of  disjoined  points,  deteminod  ac- 
cording to  a  certain  law,  father  than  of  aaeriea  of  oooweotife pointa 
oraiposing  fi  line. 

In  the  course  of  this  investicutitjri  the  autlior  employs  one  -Species 
of  notation,  which  is  new,  and  for  wiiich  he  apologizes,  by  explaining 
its  advantage  in  point  of  simplici^. 

Ohen^aiion  of  the  Summer  Solstice,  1812,  at  the  Royal  Observatory, 
By  John  Pond,  Esq,  Astronomer  Rot/al^  F,R.S,  Read  November 
12.  1812.    [P*t7.  TVww.  1813,  p.  27.] 

Since  a  minute  description  of  the  new  circular  instrument,  which 
has  been  lately  put  up  at  (Treenwich,  is  intended  to  be  given  to  the 
Society  as  soon  as  it  is  comj)lcte(l  in  every  respect,  the  Astronomer 
Koyai  takes  no  further  notice  of  its  construction  than  is  ncccssar)-  to 
afaow  bj  what  means  the  results  of  his  observations  of  the  sun  at  the 
lait  aolatice  waa  obtained. 

In  other  instnnnentip  whidi  take  their  point  of  d^iartore  finoni  n 
phunb-line  or  level,  the  zenith  distance  of  the  aim  la  the  primary  ob- 
ject of  investigation  ;  and  the  polar  distance  of  the  sun,  which  it  the 
ultimate  object,  is  obtained  by  adding  the  oo-latiftude  of  the  plaee, 
which  completes  the  entire  arc. 

But  by  tlic  mural  circle  at  Greenwich,  to  which  there  is  neither 
level  nor  jilumb-line,  the  total  arc  may  be  measured  %v  ithout  any 
exact  knowledge  of  the  zenith  point ;  and  the  co-latitudc,  which  in 
all  other  cases  it  ia  aoeaential  to  Imow  oonectly,  beoomea  an  object 
of  mere  eorioattj,  retfaer  than  of  real  necesaity, 

it  ti,  however*  convenient  to  assume  aome  imaginary  pcnnt  near 
the  zenith,  the  position  of  which,  with  respect  to  the  fixed  stars,  may 
be  determined  within  one  tenth  of  a  second ;  and  from  this  imaginary 
point  Mr.  Pond  measure*'  the  disUmce**  of  the  J^im  J^outhward,  and  of 
the  j>ole  northward,  iis  the  best  means  of  obtaining  the  entire  arc; 
but  he  also  adds  a  computation  of  the  same  solstitial  place  of  the 
sun,  as  obtained  by  direct  measurement  from  the  pole  without  the 
aid  of  his  imaginary  intermediate  |>oint,  and  the  ditference  is  found 
to  be  only       of  a  second. 

In  the  dutenninatiou  of  Uiis  ukc,  it  ib  evident  tliat.  however  acca* 
mtely  it  may  have  liccu  niediauically  determined,  it  mnst  Mill  be 
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subject  to  whatefvr  inwoiabljMNiRi  wfdi  vegvd  to  MtroaomiaJ 

refraction . 

As  the  Ai-troiioini-r  Rovnl  haancft  been  in  posi?eH?^ion  of  the  instru- 
ment a  sutiicient  leiiirth  of  time  for  deducing  the  real  quantity  <>t  re- 
fraction from  his  own  observatioas,  he  has  hitherto  employed  thiKse 
of  £>r.  BnuUej*  which  haye  been  many  years  in  use  at  the  Hoyal  Ob- 
acmtoiy ;  but  he  obMiVM,  thai  any  ■Iftnatkm  idudb  nay  be  here- 
after knoA  neoeaniy,  maj  eaiily  be  made  aa  coRectiflo  to  the  above 

OUertrntimu  reUiiwe  to  the  near  tmi  iktmit  Stpki  of  Hjfermtt  Permtu, 
%  James  Ware.  J?«9.  F.Jit^.  Kead  November  19. 1812.  [PAtf. 
Tnuu,  1813,  ji.  31.] 

llie  author  states,  in  the  first  place,  that  he  has  rarely  obsenred 
slioit-sigfatedneea  in  children  vnder  ten  years  of  age.  and  that  he  eon* 
siders  it  as  commencing  generally  between  that  peiiod  and  eighteen; 
that  it  at  first  occasions  ao  little  inconvenience,  that  it  is  not  notieed 
by  those  who  have  not  access  to  concave  glasses,  and  conaequently 
is  very  frequently  overcome  by  tlie  natural  efforts  of  the  eye.  Per- 
sons, oil  tliu  contniry,  in  the  higher  rinks  of  society,  who  Imve  it 
more  in  their  power  to  indulge  a  shght  wcakneSi^,  bvhavliiL^  rec<mr>e 
to  short-sighted  glasses,  soon  confirm  the  imperfection,  and  m  maiiy 
instances  even  n^er  it  worse,  by  employing  glasties  deeper  than  are 
necessary. 

For  the  purpose  of  institatmg  a  eompariaon  between  the  propor* 
tiimal  prevalence  of  this  defect  in  different  daasea  of  aodety.  Mr.  Wave 
made  inquiry  in  tlie  three  regiments  of  Foot  Gfuards.  containing  neari]f 
lO.fKX)  men,  and  also  in  the  two  Universities.  Oxford  and  Cambndge. 
in  the  Guards  short-sightedness  among  the  privates  is  scarcely  known ; 
imd  not  more  thnn  hnlf  n  dozen  recruit?  are  said  to  have  been  re- 
jected for  tlii^:  iinpertection  in  the  course  of  twenty  vean^.  In  the 
Universities,  on  tlie  contrary,  the  nuuibcrs  are  to  con^idenihU-,  that 
ui  oue  of  the  colleges  in  Oxfonl,  it  is  said  that  of  127  persons,  so 
many  as  thirty -two  have  used  either  a  band-glass  or  spectadea.  It  is 
thus  proved  that  shoit-sigbtedneaa  la  corrected  in  one  dasa  of  per- 
sons, and  encouraged  in  the  other;  and  it  is  evident  that  even  in 
those  who  abadutely  require  gtamri,  it  may  be  increaaed  by  naiig 
such  as  arc  deeper  than  are  really  neceaaaiy,  or  coiuitcf  acted  by  cm^ 
ploying  the  lowest  with  which  the  eye  can  sec  with  comfort. 

It  is  olmers  ed,  however,  that  extreme  short-siirhtednej^s  soraetimcs 
occurs  in  chikiren  from  visible  imjieiieetion  in  the  iurin  oJ  the  cor- 
nea, and  boiuct lines  arises  as  an  accidental  and  tempuraiy  conse- 
quence uf  genend  debility,  and  is  tben  removable  by  chalybeate  me- 
dicines and  bracing  applicationa. 

Dr.  PorteiMd  haa  observed,  that  the  pujnla  of  ahoct-aighted  per- 
sona are  in  general  more  dilated  than  thoae  of  olheia;  bntMr.Waie 
docs  not  admit  this  to  be  geneially  the  case ;  neidNr  doca  he  admit 
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the  common  opiiitoa  to  be  well  foimded,  that  the  magnitude  of  the 
pupil  varies  accordu^  to  the  distance  of  the  object  viewed.  He 
names,  however,  one  extraonlinary  instance  of  a  lady,  whose  pupil 
contracts  only  when  she  views  objects  at  tiic  dl5<tance  of  nine  inches, 
but  at  otiier  times  is  dilated  very  nearly  to  the  iuU  extent  of  the  rim 
of  the  cornea. 

Mr.  Ware  has  also  made  experiments  similar  to  those  of  Dr.  Wells, 
on  the  alteimtiioii  of  tiie  power  of  tiie  eye  during  that  <ifi«t!ati«n  of 
tiie  pupil  which  is  produced  by  the  eztenud  application  of  belladonna. 
Those  of  the  autiior  were  attended  with  the  same  result  of  leng;th- 
ening  the  focus  of  either  eye  to  whieh  the  belladonna  was  applied* 
without  affecting  the  customary  range     vision  in  the  other  eye* 

The  author  observe?,  that  short-sightedness  does  not  depend  on 
the  greater  or  less  roncnvity  of  the  cornea  alone ;  since  its  distance 
from  the  retina,  and  the  convexity  of  the  crystalline  also*  must  be 
taken  mto  the  account. 

It  has  sometimes  been  obser\'ed,  that  old  persons  have  in  a  «hort 
time  recovered  the  perfect  sight  of  yountrer  persons ;  and  this  has 
been  explained  by  Dr.  Ptoterfield»  by  a  supposition  of  the  absorption 
of  fat  from  the  bottom  of  the  orbit,  allowing  the  axis  of  the  eye  to 
become  more  elongated :  but  Mr.  Ware  thisdks  it  more  likely  to  have 
arisen  from  absorption  of  the  vitreous  humour,  in  conpequencc  of 
which  the  sclerotica  would  be  pressed  inwards,  and  that  then  the 
axis  of  the  eye  would  hv  elongated. 

Mr.  W'are  uijscnes,  that  ]>er«on>  in  ixciK  r;il  who  use  crlassefc;,  pos- 
sess the  power  of  seeing  both  liear  and  distant  objects  with  the  ::aine 
glass,  but  that  tliis  is  nut  the  case  with  those  who  have  been  couched, 
who  always  require  a  diflfeient  glass  to  enable  them  to  see  distant 
objects ;  proving  thereby  that  Uie  adapting  power  of  the  eye  depends 
on  the  presence  of  the  crystalline.  In  consequence  of  tiiis  defect, 
such  persons  judge  very  imperfectly  of  distances. 

In  comparing  the  range  of  adaptation  possessed  by  short-sighted 
per^ns  with  that  of  others,  the  author  conceives  the  range  of  the 
former  to  be  much  less  ;  his  rstimnte  being  made  by  the  number  of 
inches  through  which  the  range  of  distinct  vision  extends. 

The  author,  being  himself  very  short-^^ighted,  remarks,  that  the 
change  that  has  taken  place  in  Iiis  own  eyes  by  age,  docs  not  accord 
with  the  observation  generally  made,  that  short-sighted  jteraons  be- 
oome  less  so  as  they  advance  Id  life.  In  his  eyes  the  shortest  distance 
of  distinct  viskm  remains  nearly  where  it  was ;  but  the  power  of  dis- 
cerning distant  objects  is  so  far  lessened,  that  for  this  purpose  he  re- 
quires a  glass  one  degree  deei)er  than  that  whicli  he  comm<mly  em- 
j)loy«,  nnd  witli  which  he  formerly  used  to  distinguish  distant  as  well 
as  near  objects  :  and  as  he  is  acquaititcd  with  other  instances  in  which 
a  correspondent  change  has  tiikcn  place,  he  h  of  opinion  that  such 
changes  are  by  no  means  unfrequent.  However,  in  two  of  those  here 
enumerated,  this  change  was  produced  by  evident  disease  ;^  and  in 
one  of  them  it  was  only  temporary.  A  third  instance  mentioned  of 
an  eye  becoming  less  loncr-siflrhted,  w  occasioned  by  unusual  efforts 
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of  Adaptation.  An  instrament-makcr.  hy  employing  a  mtcroecope. 
for  tin?  purpose  of  dividini^  with  acciirnry  f  'r  several  day?  top-f'thor, 
is  aUi  fwards  able  to  read  without  spectiicies  lur  a  few  weeks,  but  iu3 
i^ight  then  gradually  elongates,  till  he  again  had  occaidon  to  empioy 
himself  in  dividiug. 

Two  other  cases  are  also  mentioned,  of  Ioiig-«(^tediieaa  reduced 
to  ^ruiaii  at  a  modenle  diitince,  both  arising  fram  diMae,  and  both 
apeedilj  leUe^  bj  evaewtiiig  fcmediet. 

TktBtkenuiLeeiwre,  0nthetlemgiiimjPartkle99/€ertm  Cyyf^tab. 
Bf  William  Hyde  WoUaston,  MJ).  See.  BJS,  Head  November 
26,  1812.    [Pkii.  DrmM.  181d./».  61.] 

In  this  lecture  the  author  uniicrtakes  to  exphun  a  difficulty  that 
haa  occurred  in  crystallography,  respecting  the  pnmitiTe  mokscule  oi 
tboee  bodies  that  aasume  the  octobedral  and  tetnibedial  Ibima^  vfaen 
broken  in  the  directioii  of  their  natural  fractuiea. 

The  subatanoe  that  he  aeleets  as  most  convenient  for  experimeBt 
is  iiuor  spar,  which  may  very  readily  be  divided  into  any  number  of 
acute  rhomboids,  hannc:  the  angles  of  their  surfaces  60^  and  120°. 

These  migrht  be  regarded  for  all  the  pmrticnl  ])urposes  of  cry?tal- 
loc^^pby  as  the  intej^id  molecule,  and  trom  thence  all  the  other  mo- 
difications of  these  solids  might  \ery  simjily  be  derived. 

But  it  it»  observed,  tiiat  eacli  acute  rhomboid  thu^  obtained  may  be 
again  split  in  a  new  direction  at  right  angles  to  its  axis,  eo  that  a 
t^rabednm  may  be  detacbed  firom  each  eztnmity»  leaviag  fnm  be- 
tween them  a  regular  octohedion. 

Consequently  this  ibombotd  cannot  be  considered  as  the  primitife» 
and  we  are  left  in  doubt  not  only  which  to  prefer  fd  the  two  last* 
named  solids,  but  even  whether  either  of  these  can  be  primitive ; 
since  no  ]K)ssibIc  arrangement  of  tctrahcdra  alone,  Qg  of  octoliedra 
alone,  will  fill  any  space  without  leaving  vacuities. 

The  author  bavin observed  that  both  the^^e  forms  would  result 
from  the  uiiuiigtUiCLit  which  spheres  wuuld  most  naturally  assume 
by  mutual  atHactiou.  proposes  a  theory  founded  on  that  obserration, 
which  he  thinks  b  not  liable  to  objection,  and  endeavows  to  extend 
this  hypothesis,  by  showing  that  with  some  mndiUcatians  a  cone- 
sponding  theory  may  be  ai>plted  to  other  Ibrms  well  known  to  cry- 
stallographers. 

With  regard  to  the  triangular  arrangement  of  balls  in  a  plane,  and 
their  tetrahedral  grouping  in  solidity  also,  he  finds  that  he  has  been 
anticipated  by  that  universal  genius  Dr.  Hooke  :  but  he  observes, 
that  Dr.  iluoke's  ideas  upon  thi.«,  as  U|)on  many  other  subjects,  are 
but  imperfectly  developed ;  and  that  he  takea  no  notice  of  the  octo> 
hedral  group,  fonned  by  placing  four  balls  in  a  square,  with  one  above 
and  one  beneath  them.  Accordingly,  Dr.  Hooke  could  know  nctiliing 
of  that  which  fcnms  the  principal  novelty  of  the  present  obeervatbn, 
namely,  that  when  a  mass  of  spheres  has  been  formed  wholly  accord- 
ing  to  the  triangular  or  tetrahedral  arnmgement,  then  oeitttAsectioia 


Digitized  by  Google 


of      same  bum  ptwent  Abo  the  square  arrange— itf,  Md  aoeofd^ 

Ingly  certain  portion?^  of  it  exhibit  the  octohedral  srro^ip. 

*Vhc  riuthor  remark^^,  in  HU|)|)Ort  of  this  thcon',  th:it  ;i  larLTC  pro- 
portion of  thofc  substancea  which  asFumc  the  octohetiral  forni.  iire 
considcnvl  })v^  chumistsias  simpie  bociie--,  and  are  therefore  more  likely 
to  have  the  simple  form  of  spheres  than  buch  ai>  comsiat  of  more  tliaa 
one  deoMDt.  Sinoe  the  nippovtioii  of  tpherieal  pertidea  appeared 
to  him  to  effoid  so  aatiafactory  an  explanetkm  of  an  adEHowledged 
dfficoHy  in  crjBtallugRpliy,  he  waa  led  to  eonaidcr  what  other  lonns 
nonld  leanlt  horn  the  mikm  of  tolids  most  nearly  allied  to  spheres ; 
end  he  observed  that  obtase  rhomboids,  like  those  of  carbonate  of 
lime  and  other  substftnce?",  wonld  he  formed  by  the  union  of  oblate 
spheroids,  as  indeed  Huviz:hens  had  lonrr  Miice  obser\-ed  ;  niid  thnt  by 
the  union  ot  obloug  spheroids,  the  natural  rcbult  would  tie  tnauLrular 
and  hexani^uiaj  prisms,  as  arc  found  in  beryl  and  pho:<phate  of  iirac. 

But  the  most  singiilar  arrangement  noticed,  is  that  which  atfbrds 
an  espkmalion  of  t£e  origin  of  cubes  in  ciyataUography.  These,  he 
auppoaet,  may  eooaiat  of  spherical  paitieleB,  of  two  different  lands, 
TCgalaify  inteimized  in  eqiial  numben  (in  conformity  to  the  most  re- 
cent ^ews  of  binary  combination  in  chemistry) ;  for  these,  he  ob- 
serves, will  not  tend,  as  before,  to  the  octohedral  arrangement,  but 
will  be  perfectly  in  eqnilibrio  when  every  group  of  eight  balls  com- 
poses a  cube,  according  to  the  most  ohnoiis  course  of  alternation  of 
the  two  elements.  For  in  that  case  all  similar  balls  will  be  equi- 
distant from  each  other,  and  wdl  also  be  equally  distant  drom  all  ad- 
jacent balls  of  the  opposite  denomination. 

In  n  note  tie  8nb|oaned  some  observations  on  a  theory  of  efystaUi* 
ation  proposed  by  M.  Pkecfatl,  who  imagines  that  a  mass  of  soft 
spheres  may  all  be  compiessed  into  tetrshedm,  which  is  demonstrably 
impossible*  That  by  another  degree  of  softness  or  of  attraction, 
spheres,  each  surrounded  by  five  others,  may  be  compressed  into  tri- 
angular prisms,  without  rec^nrd  to  the  different  degree  of  compression 
that  must  take  place  in  the  direction  of  the  axis;  that  other  spheres 
acrain  less  corai)rt  sMbie  than  before,  and  consequently  surrimmU  d  l)y 
as  many  as  six  others,  may  be  iormcd  into  cubes,  wiuch  indeed  is 
admitted  to  be  a  very  possible  supposition. 

It  is  oibserved,  however,  that  M.  Piechtl  denied  that  a  sphere  can 
be  sqirauided  by  more  than  six,  although,  in  fact,  the  most  probable 
supposition  is,  that  each  soft  sphere  would  be  surrounded  by  twice 
that  number,  and  would  form  a  mass  of  regular  dodecahedia. 

Om  a  Substance  from  the  Elm  Tree,  called  llmin.    By  .lames  Smith- 
son,  Esq,  FM.8.  Read  December  10,  1812.  {PkU.  Tnuu,  Ittld, 

The  substance  heie  examined  by  the  author,  we  are  told,  was  first 
made  known  by  the  celebrated  Klaproth.  It  has  been  ranked  a:«  a 
distinct  principle,  soluble  in  water,  but  insolttble  in  alcohol  or  ether, 
and  oonvertihle,  by  the  action  of  nitric  or  oxymuriatic  acids,  into  a 
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rcfiinoufl  matter  no  lon^r  soluble  in  water,  but  now  rendered  tioluble 

in  alcohnt,  hv  R  supposed  union  with  oxyj^cn  derivod  from  the«5e  ncTds. 

Mr.  J^mithj^on  heinir  in  |ioj»!*ef*si(m  of  ulmin,  sent  to  liini  tr  nn  Pa- 
lermo by  thv  same  person  who  had  fnrni-hed  M.  Klaprutii  with  the 
subject  of  liis  researches,  has  made  various  experiments,  which  iead 
to  a  different  opinion  of  its  natiu%  from  that  which  has  been  enter- 
tained. 

When  iilmintt  diimlved  iiiwat«r,  adBoiBiolntm  bat 

when  concentrated,  it  u  of  u  dark  red.  like  l>lood.  This  tolntian 
slowly  and  feebly  restores  the  colour  of  tttxnaol,  after  it  has  l>een  red* 
denecl  by  nn  acirt.    Mof>t  acids  occasion  a  copious  precipitate  from 

this  -solution  of  the  matter  which  has  been  considered  ns  resin,  llie 
Fohilion,  liowever,  ntill  retains  a  sliL'^ht  rcUnw  colour,  trotn  a  smidl 
tjuantily  uf  thii  matter  which  rentJiiiiis  ili»«»lvcd.  By  cvaiMiration  of 
the  solution  a  .«alt  is  obtaiucd,  con»£>tini^  of  jiotaah  combined  with 
the  add  employed  in  the  experiment ;  and  tlie  quantity  of  potash,  hj 
various  triab,  amomited  to  about  one  fifth  part  of  the  we^bt  of  the 
ulmin. 

The  [irecipitate,  when  dried.  I^s  ven,-  s^Iosfiy.  and  has  a  lenooiis  ap- 
pearance, (n  minute  fra^enti  it  is  found  to  be  transparent,  and  of 
a  deep  garnet  colour,   it  buma  with  flame,  and  ia  reduoed  to  a 

white  ajih. 

Alcohol  doci*  dissolve  it,  but  very  sjKirmgiy. 

M'ater  also  dissolves  a  small  (juantity,  and  the  solution  seems  to 
redden  turn&ol.  Neither  ammrmia  nor  carbonate  uf  iH>da  promote  its 
solution  in  water ;  but  a  small  quantity  of  {Kitash  dissolves  it  imme- 
diately, and  abundantly*  and  appears  to  regenerate  ulmin,  with  all 
its  original  properties. 

Hence  Mr.  bmithson  infeis»  that  ulmin  is  not  a  simple  vegetable 
principle  of  anomalous  qualities,  but  a  combination  of  potash,  witli 
a  matter  more  nearly  allied  to  the  extractives  than  to  the  resins. 

Tlic  inthior  }ia«  ^ho  investigated  the  properties  of  n  s\ibetance  ob- 
tain* d  trom  the  eini-lree  m  this  country,  which  ditycn  d  from  that  of 
Palermo  in  containinj^  a  redundant  qnaiitity  uf  potash  in  the  btutcof 
carbonate.  He  iUnj  made  ex]>crmicnli;i  on  the  of  the  elui-txee« 
from  which,  however,  he  did  not  succeed  in  obtaining  ulmin. 

On  a  Mrthotf  nf  Frfcsintf  ai  n  tfhfnnce.  Bf  William  Hyde  WoUaston, 
Af.D.  Vrr.  k,iS.   Head  December  17, 1812.   [PAtf.  rnmr.  1813, 
71.1 

'Hie  me  thod  here  described  by  tlie  :iut)i(»r.  i**  pcrlormed  by  means 
of  an  iiistnunent,  to  whirli  he  ^ives  the  niuac  of  Cryophoru^?.  ex- 
pre>sinLC  iLb  ottiee  of  frobl- bearer.  It  eoatsistb  of  a  tube,  which  may 
fie  two  or  three  feet  long,  or  even  more,  terminated  by  a  ball  at  each 
end.  One  of  these  balls  contains  a  small  quantity  of  water  to  be 
(rocen.  and  the  rest  of  the  instrument  is  as  oamplete  afaounm  aacan 
he  obtained. 

In  makinf^thtf  instrument*  one  of  the  balbtenniiiatea  in  a  enpUlarf 
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tube;  and  when  water  has  been  admitted  into  the  other,  it  it  boOed 
over  a  lamp  till  all  the  air  is  cxjjelled;  and  while  the  stream  is  still 
issuing  with  violence  through  the  capillary  extremity,  the  end  of  it 
is  held  in  tlie  Hame  of  the  lamp,  till  in  proportion  as  the  force  of  the 
steam  dunijuahes,  the  heat  acquut»  power  to  seal  the  tube  hermeti- 
cally. 

When  such  an  instruuient  has  been  successfully  exhausted,  if  the 
empty  ball  be  placed  in  a  freezing  mixture  of  salt  and  snow,  the 
water  contained  in  the  opposite  ball  will  be  frozen  solid  in  a  veiy  few 
minutes. 

Hie  first  Tapour  being  condensed  by  the  common  efiect  of  cold,  is 
immediately  soeceeded  by  a  fresh  emission,  with  proportional  fcdne- 
tion  of  temperature ;  so  that  heat  is  continually  withdrawn,  or  cold 
generated  at  a  distance  by  the  freezing  cause* 

A  Catalogue  of  North  Polar  Distanrps  of  tome  of  the  principal  fixed 
Stars.  By  Jolm  Pond,  Esq.  Asirononicr  Royals  FMJS,  Head  De- 
cember 17,  1812.    IPkil.  TroM.  1813, /i.  75.] 

A  Description  of  the  solvent  Glands  and  Gizzards  of  the  Arden  Argala, 
the  Casuunus  Emu,  and  the  lutuj-leqqed  Cassowary  from  New  South 
Wales.  By  Sir  Everard  Home,  Bart.  F.R.S.  Read  December  17 
1812.    [PibY.  lhau,  I«13,  p.  77.] 

In  the  first  of  these  birds  the  solvent  glaiids  are  different  from  those 
of  any  other  bird  examined  by  the  author,  each  gland  being  made  up 
of  hve  ur  iiix  ccU&,  tliat  opeu  into  one  commuu  excretory  duct ;  but 
its  gizzard  is  very  similar  to  that  of  the  crow. 

In  the  Emu  the  solvent  glands  are  oval  bags»  one  fomrth  of  an  indi 
in  length,  and  one  sixteentii  wide.  Tlie  ginaiddtfea  from  that  of 
the  crow  in  having  a  thicker  lining,  and  is  remarkable  solely  for  its 
situation ;  for  it  is  not  placed,  as  usual,  between  the  stomach  and 
the  duodenum,  but  forms  a  ])oiich  on  one  side,  so  that  food  can  pass 
onwards  direct  into  the  duodenum,  without  being  received  into  the 
gizzard. 

In  the  Cassowary  of  New  South  Wales,  the  solvent  ^hmds  are  si- 
milar to  those  of  the  emu,  but  larger ;  aud  llie  gizzai  d  also  aiuiilar 
in  emry  respect,  but  stronger. 

Tlie  author  further  remarks  upon  the  circumstances  in  the  stnie- 
tore  of  tiie  cassowaries,  and  other  birds  most  nearly  allied  to  them, 
which  adapt  them  to  the  different  degrees  of  fertility  of  the  countries 
they  inhabit. 

The  Emu  of  Java,  where  there  is  abundance  of  food,  has  intestines 
that  are  of  large  diameter,  and  c<>mj)anitively  ^liort,  so  as  to  afford 
free  passage  to  the  superfluity  ot  food  they  take,  and  a  gizzard  to  be 
employed  only  occtisiouaily. 

The  Ca<^«»uwary  uf  New  bouth  Wales  has  intestines  of  bmallcr  dia- 
meter, thirteen  feet  long ;  and  a  stronger  gizzard,  more  frequently 
employed  in  a  less  productive  country. 
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Ute  Rkm  Ammaam,  with  uitestmes  eqimlly  long»  has  a  gizzud 

so  placed,  that  no  part  of  the  food  can  escape  tritutBtion. 

And  lastly,  the  Oatricb  of  Africa,  where  its  means  of  cubsistence 
are  mo^t  ])r('cnnr)tis,  has  a  gizzan)  extremely  strong,  and  intestinea 
seventy  feet  in  length. 

Additional  Remarks  on  the  State  in  which  Alcohol  exists  in  fermented 
Liquors.  By  William  'Iliomas  Brande,  Esq.  F.R.6.  Read  De- 
cember 17,  1812.    [PAiV.  Trans.  1813.  j>.  82.] 

The  question  here  discussed,  is  whether  alcohol  ezfsts  in  fermented 
liquors  ready  formed  as  the  result  of  fermcntntion,  or  is  formed  i^ub- 

sequently  from  tlicm  by  the  pn>ce«s  of  distillation.  Hie  latter  the 
author  has  imnc^incd  to  hv  the  commonly  received  opinion ;  nnd  in  a 
precediiiL':  coinmunicatioii  to  the  Society  he  ernlpavonred  to  refute  it. 
l)v  shDwiiig  tiiat  the  same  quRutity  of  alcohol  \va>  iilways  obtained, 
wiicUicr  the  distillation  was  performed  at  a  higher  or  lower  tempe- 
rature. Since  the  conclusions  which  he  then  drew  may  be  objected 
to  on  the  ground  that  even  the  lowest  temperature  that  he  employed 
for  distiUatiQn  might  he  sufficient  to  give  a  new  arrangement  to  Ae 
elements,  and  thereby  form  alcohol,  he  now  employed  a  totally  dif- 
ferent process^  in  which  distillation  is  altogether  avoided. 

Having  ob**en'pd  that  the  urisuccesFsfid  attempts  which  had  been 
made  to  separate  alcohol  from  wines  by  subrnrbdnate  of  potash,  and 
from  which  some  persons  had  inferred  its  non-ex i^t(  nee,  appeared  to 
fail  in  consequence  of  the  union  of  the  alkdi  witii  the  colouring,  ex- 
tractive, and  acid  matters  contained  in  the  liquor,  the  author  endea- 
voured, and  has  snoceeded,  in  effecting  a  previous  separation  of  these 
substances  from  wine,  by  means  of  subaeetate  of  lead,  or  rabnitnte 
of  tin. 

When  these  are  added,  a  dense  and  copious  prodpitate  is  instantly 
formed ;  and  if  the  liquor  be  then  filtered,  it  passes  perfectly  odour* 
lesH.  rontainini^  idcohol,  water,  and  a  portion  of  the  add  of  the  me- 
tallic salt  employrcb 

By  addinf;  to  this?  liquor  half  its  quantity  of  pnbcarbonate  of  potasli, 
nearly  the  whole  of  the  alcohol  that  was  contained  in  the  wine  is  se- 
parated. 

In  Port  wine  thus  treated,  the  quantity  of  alcohol  was  {bund  to  be 
22^  per  cent.,  agreeing  very  neaily  with  former  results  by  distillation. 

To  these  inferences  respecting  the  apparent  propoftion  of  alcohol 
in  Port  and  in  other  wines,  it  has  been  objected,  that  they  do  not 
possess  a  power  of  intoxicating  equal  to  such  a  mixture  of  alcohol 

and  water. 

Mr.  Hruiide's  reply  to  this  objection  i.*,  that  it  rcqinres  some  time 
for  a  mixture  of  alcohol  and  water  t  t  become  incoqjorated  ;  and  that 
in  this  state  of  imperfect  union  it  is  warmer  to  the  taste,  and  appa- 
rently more  heating  in  its  effects  than  when  ^uHieieut  time  lui.'^  been 
allowed  for  their  mutual  penetration. 
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On  a  new  Variety  in  the  Breeds  of  Sheep.    By  Colonel  David  Hum> 
phreys,  In  a  Letter  to  the  Ritfht  Hum.  Sir  Joeeph  Banks, 

Bart.  KM.  Read  January  14. 1813.  [Phil  Trmu,  1818. 

p.  88.] 

The  hrvcd  here  described  by  Col.  liumphreyj?,  hrsjt  occurred  as  an 
accidental  variety  lu  the  Stiite  of  Ma8>*achusetts,  about  sixteen  miles 
dibtant  from  Bostou,  iu  the  year  171)1  ;  a  lamb  vfh^  produced,  having 
n  singular  appearance,  from  the  ahiurtness  of  itn  le^s ;  and  by  lome 
chance  xaither  than  by  any  partictdar  design,  was  reserved  for  bceed- 
iog.  In  the  first  season  only  two  lambs  were  yeaned,  resembling  the 
fiither;  bat  in  subsequent  years  several  more  were  produced,  having 
the  same  peculiaritiea ;  and  a  breed  was  thence  established,  which. 
frr)m  the  shortness  of  tlieir  lef»5,  and  comparative  length  of  back,  were 
at  hrst  caiied  the  Otter  breed  ;  but  from  a  surgeon  who  afterwards 
di5^ected  one  of  them,  tliey  were  called  Ancon.  from  the  eibow«like 
crookedness  of  the  fore-lee. 

Experiments  in  crossiug  have  in  very  few  instances  mixed  the  qua- 
lldea  of  this  breed  with  those  of  others ;  but  the  singularity  of  form 
is  so  &r  established,  that  when  both  parents  are  of  die  true  otter  or 
ancon  breed,  the  descendants  inherit,  almost  without  exception,  their 
peculiar  appearance  and  properties  of  form. 

When  an  ancon  ewe  is  impregnated  by  a  common  ram,  the  pro- 
<!:env  resembles  wholly  <  ither  the  ewe  or  the  ram ;  and  the  same  is 
the  consequence  of  breeduig  from  the  conunon  ewe  with  an  ancon 
ram. 

The  most  obvious  dirtereiice  lietween  the  young  of  this  and  of 
other  breeds,  consists  in  the  shortness  and  crookedness  of  their  legs, 
by  which,  as  well  as  by  some  general  debility  of  conatitntion,  they 
beoone  cripples  as  they  advance  in  age.  Hie  eontrast  is  very  stri- 
long  when  n  oommon  ewe  has  twins  by  an  anoon  ram,  when  it  some* 
times  occurs  that  one  is  ancon  and  the  other  oommon ;  so  that  one 
short-legged  and  one  long*legged  lamb  are  seen  sucking  the  same 
dam  at  the  «Hme  time. 

In  the  tlccce  <)t  the  true  ancon  there  -rrm«  to  be  nothing  decisively 
diffieient  from  common  ;  but  in  the  aneuu-iiu  rino,  by  which  h  nK  nnt 
the  offspring  of  the  merino  ram  from  the  ancon  ewe,  tliough  Liie 
shape  of  the  progeny  be  exactly  that  of  the  ewe.  its  fleece  pwtakes 
strongly  of  the  lilky  leel  of  the  merino  wool. 

When  ancons  are  put  into  the  same  inclosure  with  other  sheep, 
they  an  observed  to  keep  together,  separate  from  the  rest  of  the 
flock. 

Although  they  arrive  at  maturity  somewhat  later,  they  nrc  ^^nid  to 
live  as  lonir  ^i-^  other  ^heep ;  but  in  ron^cqueuce  of  their  deformity 
they  can  neither  run  nor  jumj),  and  nidve  witli  a  %'ery  awkvvard  gait, 
havinir  tiieir  lui  (  -!efr<»  always  crookt  il,  lad  their  feet  turned  inwards. 

I'iie  principal  reason  for  propagutnii^  a  breed  with  such  appearance 

of  imjierfection,  has  been  die  advantage  that  arisea  from  their  incn- 
pacitv  to  leap  over  fences.   In  that  pwt  of  the  United  States  where 
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they  have  been  eiicouni|];Td,  there  are  few  commons,  no  hedges,  no 
shepherdji,  no  do'^  to  attentl  the  flocks  ;  and  the  fence?  of  wood  and 
stone  are  not  sutHi  ii  iit  to  prevent  active  sheep  from  breaking  pssture* 
to  the  jjreat  destruclion  ot  adjacent  crops. 

The  advantage,  however,  in  this  respect,  is  counterbalanced  by  a 
corresponding  inconvenience  arising  from  the  same  source,  namely, 
the  great  difficulty  of  driving  meh  cripples  to  nuurket,  at  tlie  aune 
time  that  they  aie  geneivlly  not  to  frt  as  otlieia»  from  the  greater 
labour  they  undergo  in  gathering  their  food. 

These  objections  are  indeed  8iich»  that  since  the  introductum  of 
Merinoes,  which  are  equally  gregarioofl,  quiet,  and  orderly,  in  ad- 
dition to  the  ftrong  recommendation  of  their  fleeces,  the  ancon  breed 
appears  in  danc^er  of  Ijecomiag  wholly  extinct  ,  so  that  tiie  author 
had  some  dithculty  m  procuring  one  in  Boston  to  be  dissected,  for  the 
purpose  of  sending  a  skeleton,  which  accompanied  the  letter,  and 
was  laid  before  the  Society. 

Experiments  to  ascertain  the  coagulating  Power  of  the  Secretion  of  tie 
gatirie  GkMd».  By  Sir  Everud  Home.  Barf.  F.JI.S.  CnmmmU- 
cated  bjf  the  Society  for  promoimg  the  Kmomiedge  of  Ammal  Cle- 
mistry.   Read  January  21. 1813.    [PhU.  TVbiiv.  1818,  p.  96.] 

It  has  long  since  been  observed,  that  the  first  step  in  the  process 
of  digestion  is  the  conversion  ot  the  food  into  a  jelly ;  but  w  iietlier 
this  is  effected  by  means  of  the  gastric  liquor  alone,  or  by  a  joint 
operation  of  other  secretions,  has  not  been  ascertained.  Fnm  Mr. 
Hunter's  experiments,  it  appeared  that  the  same  species  of  ooaga- 
lation  takes  place  in  the  same  food  admired  into  tiie  stomach  of  a 
great  wiety  of  animals ;  and  that  in  the  calf's  stomach  this  power 
resided  in  the  fourth  cavity  alone ;  since  the  mucus  taken  from  the 
surfaces  of  the  first,  second,  or  third  cavities,  had  no  such  effort  as 
rennet,  which  is  prepared  by  infusion  of  the  inner  membrane  oi  the 
fourth  cavity. 

l  lie  z^ame  iut^uiry  is  here  pursued  by  tiie  author,  with  a  view  to 
ascertsin  more  aoeiirately  what  part  it  is  that  posKsses  this  property 
in  the  laghest  degree,  by  comparison  of  the  eflfecCs  of  rennet  pie- 
pared  from  different  pottions. 

By  this  mode  of  trial  no  part  of  the  hog's  stomach  was  found  to 
coagulate  milk,  but  that  near  the  pylorus,  where  the  gsstiie  glands 
are  sittiated. 

£xperimeut8  were  next  made  witli  rennets  ])repared  from  the  crop 
and  trizzard  of  a  cock,  fmm  the  stomach  of  a  shark,  the  stomacii  of  a 
salmon,  and  that  of  a  thoruback,  all  of  which  had  the  power  of  coa- 
gulating milk. 

Other  experiments  were  afterwards  msde,  with  the  assistance  of 
Mr.  Hatchett  and  Mr.  Bnade»  on  the  eamparatiTe  powers  of  different 
parts  of  the  same  stomach,  and  the  diffSerenee  in  various  species  of 
animals,  the  chicken,  hawk,  turkey,  and  calf. 

In  a  chicken  the  homy  lining  of  the  ginard  gave  ft  firmer  curd 
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from  milk  than  tha  cardiac  |x>ition  of  the  stomach.  The  canUac 
poitioii  ui  the  stomach  of  the  hawk  wag  found  more  poweiful  than 
the  same  part  of  a  common  fowl. 

The  t^ptric  glands  were  carefully  dissected  out  from  behind  the 
membrane  that  lines  tiie  cardiac  extremity  of  the  stomach  of  u  turkey; 
and  of  the9€,  forty  grains,  by  wei^^ht,  were  taken,  and  their  effect 
compared  with  an  equal  weight  ot  meiubraiiuus  Hning^  of  the  same 
cavity,  an  ^ual  weight  of  membrane  from  the  fourth  cavity  of  a  calf's 
afeomach  in  a  recent  atate,  and  forty  grains  of  dry  rennet.  Since  the 
last  most  have  been  prepared  from  ahont  four  times  its  weight  of  re- 
cent membrane,  its  effect  was  produced  in  much  the  shortest  time. 
The  coagulation  effected  by  the  gastric  glands  took  place  nearly  at 
the  same  time  as  by  the  recent  calf's  stomacli ;  while  that  from  the 
lininir  of  the  turkey's  Btomach  was  nearly  three  times  ss  long  in  pro* 
ducing  the  correspond Iti^  ctVL  ct.s. 

FVom  these  experiments,  the  author  infers  that  the  secretion  from 
ttie  gastric  glands  possesses  the  power  of  coagulating  milk,  and  com- 
municates that  property  to  adjacent  parts,  by  wliich  it  imbibed. 

On  some  Properties  of  Light.  Bj/  David  Brewster,  LL.D.F.R.S.Edin. 
In  a  Letter  to  Sir  Humphry  Davy,  LL.D.  F,B.8,  Read  January 
38,  1818.    {Pka.  TVoiit.  1818,  p.  101] 

The  author,  hnving  been  for  J^ome  time  past  engaged  in  a  coun^e 
of  experiments  on  the  refractive  and  dispersive  powers  of  different 
substances,  the  details  of  wliich  are  intended  for  luiure  })ubliciition 
in  a  beparate  work,  confines  himself,  at  pretient,  to  a  relation  of  such 
of  Ids  lesnltsaa  ha^  moat  of  novel^  or  importance.  After  repeating 
die  experiments  that  have  been  m^Mle  by  others  on  the  properties 
tlmt  I^iht  aoi|uins  by  transmission  through  Iceland-spar,  and  upon 
the  corrraponding  properties  of  reflected  liglit  riginally  discovered 
by  Malus,  and  by  him  termed  polarization.  Dr.  Brewster  obsenr'ed  a 
singular  appearance  of  colour  on  each  side  of  a  luminous  object, 
viewed  througli  a  thin  >1k  c  of  laminated  agate.  Upou  examination 
of  these  coloured  i^iagc^  tlirough  a  pri^m  of  Iceland-spar,  liiis  light 
was  found  to  be  similarly  polarized,  so  as  to  appear  or  disappear  ac- 
cordingly as  the  lamins  of  the  agate  were  parallel  or  transverse  to 
tbe  principal  section  of  the  spar.  He  found  also  that  the  colourless 
li^  tnoismitted  directly  through  the  agate,  and  from  which  the 
coloared  laya  had  been  separated,  was  polaiiaed  ss  well  as  the  co- 
loured rays,  appearing  and  disappearing  alternately  with  them  during 
the  rerolution  of  the  spar.  And  accordingly  when  hght  previously 
polarized  by  reflection  was  received  upon  the  nf:::ate,  it?  transmission 
ur  reflection  depended  on  the  relative  position  ul  the  laramae  of  the 
agate  to  the  plane  of  reflection  ;  for  when  these  were  at  right  angles 
to  each  utiier,  uo  light  whatever  was  transmitted. 

In  the  same  manner  light  polarized  by  transmitfsion  through  the 
Iflflii'*^^  agate,  nanifosted  the  usnal  properties  of  light  so  aSected 
by  other  means. 
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AloDg  with  the  pohiriied  light.  Dr.  Brewster  also  observed  a  fiunt 
ndnilout  light  not  pohxized,  which  he  also  finds  in  transmisiioii 
duough  cornelian  and  chalcedony,  and  thinks  it  importuit  as  ieadiiig 

to  a  satisfactory  theory  of  polarization. 

The  next  observation  of  the  RTithor  relates  tn  the  hip'h  refractive 
power  of  chromate  of  lead,  which,  he  remarks,  is  greater  than  that 
of  any  other  body  hitherto  recorded  ;  and  upon  its  double  refraction, 
which,  he  says,  is  so  enormous,  that  the  deviation  of  the  extraordinary 
ray  is  more  than  thrice  that  produced  by  Iceland-spar. 

The  index  of  refiictiaii  assigned  by  Dr.  Brewtfter  to  dmiBale  of 
lead,  is  2*926,  and  along  with  it  he  names  realgar,  of  which  the  in* 
dez  is  2*510,  as  another  snbstanoe  that  refracts  more  strongly  than 
the  diamond.  Phot>phoru8,  he  adds,  stands  higher  than  has  been  sup* 
posed,  being  2*224,  and  then  native  sulphur  next  in  order  2*1 15. 

The  dispersive  jwwer  of  chromate  of  lead  is  (>h«ier\*ed  to  exceed 
that  of  other  ^nh'^tances  in  n  >ti}\  irreMtrr  proportion  than  its  refrac- 
tive power,  beins^  more  than  tun  tiim  s  as  great  as  that  of  the  densest 
flint-e^la&s,  and  hltccn  tiiiK  ?  as  hiLHi  as  that  of  water. 

llie  concluding  section  ul  ihu  author's  letter  relates  to  the  exist- 
ence of  two  dispersive  }X)wer8  in  all  doubly  refracting  media.  Mr.  Ca- 
vallo,  and  others,  have  already  observed,  that  the  dispersiona  occa- 
sioned hy  the  two  refractions  of  Iceland-spar  are  not  equal.  Dr. 
Brewster  observes  that  this  is  general  to  all,  and  he  undertakes  to 
assign  the  proportion  of  tliese  two  powen  in  different  substances. 

In  chromate  of  lead  the  dispersive  power  manifested  in  the  mys 
ordinarily  rcfrartfd,  i«  double  that  of  rays  obhqucly  refracted;  and 
in  Iceland -spar  the  disparity  is  nearlv  n.«  irreat. 

llie  existence  of  a  double  dispersive  }>u\ver,  it  is  obsen'ed  by  the 
author,  instead  of  assisting  in  the  explanation  of  uUier  properties, 
only  adds  one  to  the  numerous  difficulties  that  are  to  be  surmounted 
in  reducuig  to  any  general  rules  those  capridons  phenomena  ezhi* 
bited  by  light  in  its  passage  through  transparent  bodies. 

An  Append  to  Mr,  Ware's  Paper  on  Ftftoa.  By  Sir  Charles  Blag- 
den,  F.R.S,  Read  February  4. 1813.  [PhU.  Thau.  1813, /».  110.] 

The  author  remarks,  that  Mr.  Ware's  observations  with  reganl  to 
short-sightedness,  being  in  general  merely  the  consequence  of  hnint 
acquired  at  an  early  age,  is  conibrmable  with  his  own  experience  in 
general,  and  that  he  lunself  is  a  particular  instance  of  nstanl  long- 
sightedness gradually  converted  into  confirmed  short  sight  He  very 
well  remembers  first  learning  to  read,  at  the  common  age  of  four  or 
five  yean,  and  that  at  that  time  he  could  see  the  usual  inaeriptions 
across  a  wide  church ;  but  that  at  the  age  of  nine  or  ten  years  he 
could  no  lonprcr  di-tinguish  the  same  letters  at  the  same  di^^tance, 
without  the  ;u?sistaiice  of  a  watch-jrlass,  which  has  the  etlect  of  one 
^Ughtly  concave.  In  a  few  years  itiorc  tlu-  >-ame  glass  Wiis  not  siif- 
Hciently  powerlul ;  hut  yd  liis  degree  of  short-sightedness  wa.s  so  in- 
considerable, that  he  yielded  to  the  dissuasion  of  his  friends  from 
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ming  the  caamioii  cancave  glaaim  till  he  was  upwsnb  of  thirty  years 
q£  age,  when  No.  2  was  bmly  sufficient ;  and  lie  very  shortly  had 

recoum;  to  No.  3.  In  the  cowrse  of  a  few  years  an  increase  of  the 
detect  rendered  it  neccHaary  for  him  to  employ  glas-scs  still  deeper, 
iijid  his  .sig-ht  !»oon  required  No.  3,  where  it  has  remained  stationary 
to  the  preseul,  time.  From  the  prog^rt&s  which  ISir  Charles  Blagden 
has  observed  in  his  own  short-sightedness,  he  is  of  opinion  that  it 
would  have  been  accelerated  by  an  earlier  tise  of  concave  passes,  and 
woif^  have  been  retinled,  or  perhaps  prevented  altogether,  by  at- 
tentkm  to  read  and  write  with  his  book  or  paper  as  far  distant  as 
might  be  firom  his  eyes. 

In  thia commnnicatioii  he  takes  the  same  opportunity  of  adding  an 
experiment  made  many  years  since  on  the  subject  of  vision,  with  a 
view  to  decide  how  far  the  similarity  of  the  images  received  hy  the 
two  cye«  contrihiite  to  the  impression  made  on  the  mind,  that  tlicy 
arise  from  only  one  object,  in  the  house  where  he  then  resided,  was 
a  marble  surface  ornamented  with  Huting.  in  alternate  ridge:>  and 
concavities.  When  his  eyes  were  directed  to  these,  at  the  distance 
of  nine  inches,  they  could  be  teen  with  perfect  distinctness.  When 
the  optic  axes  were  directed  to  a  point  at  some  distance  behinct  the 
ridges  seen  by  one  eye  became  confounded  with  the  impression  of 
concavities  made  upon  the  other,  and  occasioned  the  uneasy  sensation 
usual  in  squinting.  But  when  the  eyes  were  directed  to  a  point  still 
more  distant,  the  impre<«Ion  of  on<^  ridt^  on  the  right  eye  correfiponded 
with  that  made  witli  aii  adjacent  ndge  upon  the  left  vyc,  so  that  the 
fluting  then  appeared  distmct  and  single  a.s  at  first,  but  the  object 
appeared  at  double  its  real  distance,  and  apparently  magnihed  in  Lliat 
proportion.  Though  the  ditfereut  parts  of  the  fluting  were  of  the 
same  fonn»  tlieir  cmonrs  were  not  exactly  alike,  and  tUs  occasioned 
aome  degree  of  confonon  when  attention  was  paid  to  this  degree  of 
diaainularity. 

A  Method  dnmuuf  eHremefy  fm  Whrn,  Bf  William  Hyde  Wol- 
laston.  M.D.  Sec.  R,S,  Read  February  18,  1813.  [Phii,  Tnau. 
1813,^.  114.] 

The  author  refers  to  Mu&i»chenbroek  for  an  instance  of  a  gold  wire, 
recQtded  to  have  been  drawn  by  an  artist  at  Augsburg  so  fine»  that 
one  grain  of  it  would  have  the  length  of  500  feet.  It  is  not  said  how 
this  was  effected,  and  some  doubt  has  been  entertained  of  the  possi- 
bility of  it ;  but  the  author  of  this  paper  shows  how  gold  may  be 
drawn  to  the  same  degree  of  fineness,  uid  also  that  ])Iatina  may  be 
made  with  great  facility  much  finer  than  is  above  described. 

The  general  principle  of  the  mc  tlujd  is  the  same  for  both.  The 
metal  intended  to  be  dniwn  is  first  rt  (iuced,  in  the  common  mo<le,  to 
a  wire  of  about  x^th  ul  aa  inch  in  diameter ;  and  it  is  then  coated 
with  silver,  so  as  to  form  a  rod  of  considerable  thickness.  The  rod 
iM  then  drawn,  as  usual,  till  it  is  reduced  to  a  slender  wire,  and  it  is 
presumed  that  the  gold  or  platina  contained  in  it  if  reduced  in  the 
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■■me  proportton  ■■  the  silfer.  By  •teepiiig  for  a  fcw  aimiitei  io 
nitniitt  add  the  nher  is  then  dinohred ;  but  the  gold  or  phtina  n* 
nuun  QiMlieeted,  and  nqam  merely  to  he  washed  in  dMlIed  water 
in  order  to  finee  lliem  from  any  portion  of  the  tolntioa  or  odier  little 

impurities  that  may  adhere  during  the  aototkm. 

The  method  emploved  hy  tho  author  for  coating'  crold  wire  is 
attended  with  morv  difficulty  than  he  expected.  A  rod  of  isilver 
having  been  previously  drawn  of  conMderable  thickness,  a  hole 
drilled  through  it  longitudiiuUlv.  ;iiid  into  this  hole  a  gold  wire  wa* 
inserted  as  to  fill  the  hole,  iiut  in  consequence  of  the  toug^eas 
of  fine  mlver,  the  opention  of  drilling  was  ibiiDid  atremdy  difficoll, 
and  this  method  was  afterwards  abandoned.  It  was  found  that 
platina  might  be  advanttgeonsty  snbstitnted  for  gold,  as  in  that  case 
the  first  drawn  wire  might  be  coated  with  silver  by  fixing  it  in  the 
■308  of  a  cylindrical  mould,  and  then  pouring  melted  silver  to  fiU  the 
mould.  l*he  platln?i  employed  for  thi"  purpose  was  fu«cd  hy  the 
flame  of  a  spirit  lamp  im]K'lled  by  a  rurrt  nt  of  oxypcn,  contrived 
by  Dr.  Marcet:  thi^  ]>latina  haviner  then  i)crn  drawn  alone  to  a  wire 
of  an  inch  in  diameter,  it  received  ^  coating  of  silver  that  was 
just  80  tiiues  the  thickness  of  the  plaUim:  accordingly  when  the 
librer  was  reduced  by  drawing  to  -rta  of  indi  in  diameter,  that 
of  I3ie  platina  was  rvWv ;  but  nererthdcia  it  remained  surprisingly 
tenadous  in  proportion  to  its  subetanoe.  The  greatest  rdative 
tenacity  is  however  thought  to  have  been  at  about  -rrhrs^  of  an  inch* 
which  supported  1-1-  grain  before  it  broke.  Accordingly  this  wire 
admitted  being  drawn  considerably  finer,  and  the  autlior  has  even 
obtiiined  portion«»  slender  as  iq^qj  of  an  inch:  hut  the«e  were 
only  in  very  short  pieces,  being  in  many  places  intrmi]>ted  so  that 
he  could  place  no  reliance  u]>on  any  trijds  of  their  t*  nacily. 

Some  j)recuutioiis  are  added  rci!.pecting  the  method  of  freeing 
these  wires  from  their  coatiug  of  silver,  with  tiie  recommendation 
of  some  litde  contrivances  wUdi  the  natfaor  has  found  convenient 
in  handling  objects  so  liable  to  be  injured. 

Defcripium  of  a  s  lngle-lau  MimmHer,  By  William  Hyde  Wollaaton. 
M.D.  See,  R.S.   Rend  February  25, 1813.  {Phit,  TWms.  1813. 
119.] 

The  author,  being  unable  to  measure  some  of  his  very  smidi  wires 
so  accurately  as  he  wished  by  any  means  at  present  in  use,  contrived 
the  method  here  described^  viiich  he  reoonunends  an  fully  answering 
his  expectations. 

A 1^  having  its  focus  at  one  twelfth  of  an  inch  is  mounted  in  a 
plate  of  brass,  and  by  the  side  of  it  is  made  a  small  peifbratioin>  as 
near  to  its  centre  as  Vs-th  of  an  inch. 

When  n  h*n«  thTi^^  mounted  is  phtced  liefore  the  eye  for  the  pur- 
pose of  examining  any  ?m5d!  object,  thi'  eye  can  at  the  ^^ame  time  sec 
distant  ohjeets  through  Uu  adiareiit  ptrloration,  hy  reason  of  the 
magmtudc  oi  the  pupil,  wluch  is  ^uliicieat  for  rcceiviiig  rays  through 
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both  the  lens  and  the  naked  aperture.    The  magm^cd  ohjecl  may 
eamparod  with  a  nk  of  any  lujge  ifiifBriiimn  at  waA  a 
bat  ant  tbe  aim«nieiice  of  tbe  olNcrvv. 

miariwln  i  imiH  iraV  ■ttafliut  lo  dw. 
ibr  steady  ooBpanaoa  with  Ike  ol^ 
to  be  inpTi5Tired. 

The  instrument  has  extemallv  the  appearance  of  a  tol c^ropf*.  con- 
sisting of  three  tube?,  ^^"■th  the  little  U  ns  at  its  smaller  i  xtrt  mity ; 
and  in  the  place  of  the  o.  rt-fjla^s  is  fixed  the  scale  of  equal  pHrt-<. 
^vhich  consists  of  pieces  ol  vvire  })laced  side  by  side,  and  so  j  n  ]  >()r- 
tioued  m  their  lengths  at  regidar  intervals,  as  to  be  easily  counUti. 

A  wire  «f  knowa  diHiCMfeiOB,  m  for  iastttiee,  of  aa  inch, 
being  then  plaeed  in  a  inilable  poatioii  beCore  the  tens,  the  tube  n 
diawB  oat  till  tfais  wire  apparently  occupies  fifty  divisioiis  apoa  tbe 
eoBseqiaeatly  cadi  divtiioii  at  tlist  distance  coResponds 


^      of  an  indb  in  the  focus.  Again,  at  half  that  distance  liie 


50x200 

same  wire  covers  only  twenty-five  divisions,  each  of  which  now 
R8pond«  with  -r-pWth  of  an  inch  seen  in  the  focus  of  the  cye-c:la.«s. 

These  nui]i!:»cr'>  are  marked  accordingly  on  the  outside  of  tJie  tube, 
and  the  intermediate  fmrtions  tvVt,.  tVott.  i^c.  are  found  by  dividini:^ 
the  exterior  scale  into  cqu;d  iiiicr>als.  Hence  in  the  measurrmcnt 
of  any  wire,  the  number  of  divisions  which  it  occupies  on  the  interior 
scale  sre  to  be  noted  at  numerator,  and  the  number  msiked  on  the 
tube  exteraslly  as  denominator  of  a  fraction,  eiqfireasing  iti  dimen- 
sions is  proportional  psrts  of  an  inch.  Since  the  correctness  of  the 
instrument  }  ends  on  the  precision  with  which  the  first  wire  is 
known  as  basis  of  exterior  indications,  the  wire  is  made  of  fine 
gold*  and  its  dimensions  detennined  by  the  weight  of  a  given  length. 

Observation  of  the  Winfrr  ^nJstlrr  of  1S12.  vifh  fhr  Mvral  Circle  nt 
Greenwich.  By  John  Pond,  Esq.  Astronomer  Hoyni,  F,H,S,  licad 
February  25.  IttlS.    [Fkii.  Trans.  itiiZ.p,  I2a.j 

The  weather  wss  so  extremely  imfsvounUe,  that  it  was  not  po9- 
siUe  to  obtain  more  than  eight  observations  of  the  sun.  from  which 
tlie  obliquity  of  the  ecliptic  at  the  late  solstice  could  be  deduced ; 
from  these  it  is  inferred  to  have  been  "23"  '11'  47"*35.  that  from  the 
sumincr  solstice  haviri«:^  been  *i3°  *27'  51""3.  Thii?  .'•mfdl  discordance, 
it  is  observed,  iiiii^iit  be  easily  made  to  disappear  by  a  i^hght  niinlifi. 
cation  of  Bradley's  refractions ;  but  tlic  Astronomer  Koyid  ha.H  not 
yet  had  an  opportunity  of  making  a  sufficient  number  of  ol)ser\'ations 
on  cireumpolar  stars  with  the  new  circle,  to  warrant  making  sny 
corrections  in  his  table  of  refractions,  and  he  leaves  the  subject  of 
tibe  dtHOOfdance  of  the  sdstices  for  discusBion  in  a  «e|Ninite  |Hfc|ier. 


"  Di< 
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Om  the  T^uks  of  the  NarwkiUe.       Sir  Everard  Home,  Bart,  FJl^, 
Rand  February  18.  18IS.    [PAH.  TWnit.  181S,  ji.  126.] 

'i'hc  aiitbnr  acknowledge;?  himself  indebted  to  the  laudable  zeal  of 
Mr.  Scoreshy,  jun.  of  Whitby,  for  the  greatest  part  of  the  informa- 
tion which  lie  hen;  iuya  hrh)re  the  Society.  Although  tbe  tusk  of 
thib  auuiial  is  not  uncommuii,  its  i^kuil  ha£  very  rarely  beea  brought 
tnlo  lliia  coantry ;  and  Iwnee  time  has  been  little  opportunity  to 
correct  the  errooeoiu  aoooiint  ghren  bj  tisfdlen  on  tfak  aubject, 
who  have  geneially  maintained  that  the  perfect  narwfaale  baa  two  of 
tbe^c  tusks,  although  it  it  very  common  for  one  of  tbem  to  be  broken 
otr.  'iluB  opinion  respecting  the  existence  of  two  tusks  has  gained 
a  more  general  belief  in  thit*  countr}'.  from  the  exhibition  of  a  stuffed 
narwhalc  for  many  vcurs  in  the  Li  venan  Museum,  but  in  which  it  is 
observed  that  the  second  tusk  was  artificially  fastened  in  it«  place. 

The  fact,  says  tlie  author,  is,  that  there  is  never  more  than  one 
tusk  in  the  full-growa  ii<ii  whale,  and  tliis  is  alwuys  in  the  left  sock.t.t , 
but  there  b  alio  obeervable.  on  the  right  side,  another  socket,  in  which 
it  is  prctnmedthatthennlk-tQak  had  been  contained^  and  nftarwai  Ja 
shad. 

A  further  observation  of  Mr.  Scoresby's  on  tibia  autject  ia»  that 
the  tusk  of  this  animal  is  confined  to  the  nale^  and  consequentlj 
will  not  serve  for  adiatinctiTe  chaxadar  of  tbaapadaa*  aahaa  hitherto 

been  supposed. 

A  drawing  of  a  female  skull  triven  to  Sir  Everard  Home  by  Mr. 
Jscorcsby  accompanies  this  communication.  Simple  uibpectiun  of  this 
bkull  is  represented  by  the  author  as  sufficient  to  satisfv'  all  duubts 
upon  the  subject,  as  there  is  no  place  provided  for  an  adult  tusk, 
although  in  all  olher  reapaeta  it  reaemblea  that  of  the  male,  ezoepCing 
that  the  milk-tusk  appears  to  have  been  placed  on  the  left  aide  in- 
stead of  the  right. 

Along  with  the  drawing  of  the  female  skull  is  n  KpfCientatiuti  also 
of  a  male  skull  now  in  the  Hunterian  Collection  :  and  upon  compare 
rison  of  them,  it  is  observed  that  that  of  the  female  appears  broader 
in  proportion  to  its  length  than  that  of  the  male,  for  want  of  that 
prominence  in  the  fore  part  that  supports  the  tusk  of  the  miUe,  wliich. 
it  is  observed,  was  in  this  instance  five  feet  long,  although  it  i«  evi- 
dent, from  the  state  of  the  sutures,  that  the  animal  had  not  attained 
its  full  growth. 

Many  other  instancea  are  wdl  known  to  nafniiliata,  of  toaka  coo* 
fined  to  the  male  of  eeveral  species,  as  in  the  hofse ;  imt  since  the 
elei^iant  ia  the  only  animal  tiiat  can  in  bulk  and  proportional  size  of 
tusk  be  compared  with  the  narwhale.  and  since  the  female  elephant 

has  tusks  as  well  as  the  male,  analocn^  had  not  suerj^ej^tpd  a  (loTiht 
concerning  the  existence  of  tiiem  in  the  female  narwiiaie  ;  and  iicnce 
the  observ  ation  of  a  fact  that  could  not  otherwise  have  been  ascCT- 
t  dined  becomes  proportionally  interesting. 
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An  Acemmt  nf  wme  organic  Remamt  found  new  Brentford,  MIdMeee*, 
B9  the  late  ilfr.  William  lOiby  Trimmer.  Commnniented  in  a  Utter 
from  Mr*  Jumes  R.  Trimmer  to  the  M^kt  Hon.  S'tr  Joseph  Batiks. 
Barf.  K,B.PJtM.   Read  March  4,  1813.    IPhU.  Drone,  1813, 
p.  131.] 

The  greatest  part  of  this  account  had,  in  fsict,  been  drawn  up  by 
Mr.  William  Kiiby  Trimmer  himself,  for  the  purpose  of  commimi* 
cstiB^  it,  through  the  Ftosident,  to  the  Society;  so  that  veiy  little 
hia  been  added  to  what  he  hsid  written,  excepting  the  descriptive 
ezplanalion  of  some  sketches  of  several  bones  and  t^th  that  accom* 
pany  the  paper. 

The  specimens  had  been  collected  at  different  times  from  two  fields 
at  some  distance  from  each  other,  that  have  been  dug  for  the  purpose 
of  makin[»^  bricks.  The  fir^t  of  these  fields  is  about  half  a  mile  north 
of  the  rhaincii  at  Kew  Bridge,  and  itn  surface  al>ouL  Iweuty-tive  leet 
above  low  water-mark.  The  first  six  or  seven  feet  are  sandy  loam, 
rattier  calcareoua  towards  the  bottom,  but  containiDg  00  oiganlc  re- 
maiaa.  The  next  stratum  is  sandy  gravel,  a  few  inches  thick,  con- 
taining shells  of  snails  and  of  fresh- water  fish,  and  a  few  bones  of 
land  animals.  Under  this  is  loam  of  variable  thickness,  from  one  to 
five  feet,  containing  horns,  bones,  and  teeth  of  oxen  and  of  deer,  with 
some  shells  also  of  snails  and  of  fresh*  water  ti&h.  The  fourth  stratum 
h  eravel,  from  two  to  ten  feet  in  thickness,  covered  at  its  surface  with 
ucca-^ioTial  thin  patches  of  peat,  and  idwMvs  thickest  at  those  parts, 
and  inhaling  a  disagreeable  muddy  odour.  la  tins  i>tratum  were 
found  teeth  and  bones  of  both  the  African  and  Asiatic  elephant,  of 
the  hippopotamus*  with  booea,  hanm,  and  teeth  of  oxen.  One  tusk 
of  an  elephant  meaaored  aa  much  as  nine  feet  three  inches,  but  waa 
broken  into  small  pieces  in  attempting  to  remove  it.  The  fifth  and 
main  atratnm.  which  follows,  is  the  same  blue  clay  which  passes  under 
London  and  its  vicinity  to  the  depth  of  two  hundred  feet  and  more. 

Thip  contains  many  detached  nodules  of  pyrites,  principally  at  the 
deptli  of  about  twenty  feet  from  its  surface,  and  many  of  them  of  con- 
sidorahk'  size.  The  extraneous  fossils  in  this  stratum  are  entire  ly 
marine,  with  the  exception  of  i^ome  fruitii  and  pieces  of  wood,  which, 
however,  appear  to  have  been  in  the  sea,  as  they  are  always  pierced 
with  Teredines.  The  shells  are  those  of  Nautili,  Oysteia,  Finns  nuu 
linsB,  and  Crabs,  with  a  great  variety  of  smaller  shells,  and  some  teeth 
and  bonea  of  fish. 

Hie  second  field  mentioned  by  Mr.  Trimmer  is  about  a  mile  to  the 
westward  of  the  former,  and  at  the  distance  of  a  mile  from  the  Thame*, 
from  which  it  is  elevatt-d  about  forty  Icet.  The  first  j^tnituin  hire  is 
s^andy  loam,  to  the  depth  oi  eij^ht  or  nine  feet,  without  any  apj^ear- 
ance  of  orgamc  remains.  Next  lies  sand,  varying  in  depth  from  three 
to  eight  feet,  and  in  coarbcuesb  from  fine  sand  to  tnuidy  gravel  at  its 
lowest  part.  In  this  coarsest  part  are  fimind  a  considerable  quantity 
of  teeth  and  bones  of  the  hippopotamus  and  of  the  elephant ;  homst 
iHinea,  and  teeth  of  deer  and  of  oxen ;  with  shells  of  river  fiab.  Hie 
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icnaun  of  the  hippo|)otamiit,  in  puticnlar.  aie  no  heqpeot,  ttit  in 
an  area  of  120  square  yardi»  as  many  as  six  tosks  of  that  aninwl 
were  found  along  with  Tarioos  otheis  of  the  boncs^  tnsks.  and  ham 
that  have  been  mentioned. 

One  horn  of  an  ox  measured  aa  much  as  four  feet  six  inches  in 
length,  and  hve  mchc«  in  fliameter  at  the  base :  and  the  size  of  thi«, 
it  is  observed,  !«  the  mnn-  remarkable,  as  another  horn  of  an  ox  w.is 
found  lit  ax  it,  only  six  iiu  he«  long^ ;  but  it  is  added,  that  they  all 
appear  tu  have  been  depu:5ited  as  mere  bones  witliout  the  dc^h ;  for 
in  no  instance  have  two  bones  that  are  connected  in  the  liying  animid 
been  found  together.  Although  these  bones  have  kMt  theur  cohestoo. 
as  if  perished  by  lying  long  in  a  moist  stratum,  they  do  not  seem 
worn  in  any  degree,  as  would  have  happened  if  they  had  been 
washed  by  the  sea  for  any  length  of  time. 

The  third  stratum  in  this  field  is  sandy  loam,  highly  calcareous. 
cont;dninL':  h(>n)«,  lx>nes.  and  teeth  of  deer  and  oxen.  withanail-aheUs» 
and  -lirll-^'  of  rp.'cr  fish. 

Below  this  stratum  t  llow  the  gravel  and  clay  corrt?punding  to 
those  of  the  other  field ;  but  i\s  the  existence  of  these  has  been  ascer- 
tained solely  in  digging  for  water,  it  is  not  known,  by  actual  exami- 
nation, whether  the  oiganic  remains  whidi  they  may  contein  are  of 
the  same  Idndi. 

On  a  new  ConUmciiM  9f  a  OmienMtT  eadf  Aw^pmf,  By  ike  Rev. 
Gilbert  Austin.  In  a  Letter  to  Sir  Humphry  Davy,  LLJ),  FMM» 
Read  March  11,  1813.    IPkU.  TVoat.  1813.  p.  138.] 

Mr.  Austin's  object  in  constructing  this  apparatus  was  to  impreg- 
nate tiuids  with  any  condensible  gas  by  the  aid  of  compression  ;  and 
for  the  sake  of  pr«enring  them  in  a  state  of  parity,  every  part  was 
made,  as  fur  as  possible,  of  glass,  llie  retort,  in  whieh  the  air  is 
formed ;  the  reservoir,  in  which  the  supply  b  contained ;  the  straight 
tube,  through  which  it  is  conveyed,  and  which  serves  as  a  piston  ;  the 
cylinder  and  barrel  of  the  pump ;  the  receiver,  containing  the  fluid 
to  be  impre/^nated ;  and  the  valve?  thnt  confine  it, — are  nil  made  of 
glass,  the  only  exception  being  the  studing  of  the  piston,  for  which 
he  names  various  soft  materials  that  may  be  advantageously  em- 
ployed. 

For  the  sake  of  greater  bimpUcity  in  the  construction,  ail  the  parts 
are  arranged  in  the  same  vertical  line.  The  reservoir  at  bottom,  in 
yMA  the  aur  is  first  collected,  is  a  laige  bell,  with  a  perforatioii  at 
the  top,  where  it  is  connected  with  the  glass  nxl.  which  serves  aa  a 
piston.  These  are  firmly  fixed  in  position ;  for  in  this  instrument, 
tiie  condensation  is  effected  by  moving  the  barrel  upon  tiie  piston, 
instead  of  hanng  a  fixed  barrel  with  n  moveable  piston.  Accord- 
ingly, the  receiver,  which  is  nttachtcl  to  the  upper  cxtrtniity  of  the 
glR^s  barrel,  is  carried  up  and  down  with  it  in  eticctmg  the  couden- 

'I'iic  git^at  impediment  to  ioroxuig  [)ncumatie  in^trumcnli:  of  glair:* 
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appears  to  tlie  autlwr  to  have  been  the  difficulty  of  making  the  joiu- 
ingB  suffidently  lirm  to  bear  tlie  neccwary  })re38ure.  and  at  the  same 
time  capable  of  being  easily  disonited  for  the  purpose  of  making  any 
new  arrangement  of  the  parts  ;  for  in  both  these  respects,  as  well  as 
in  other  points,  the  usual  conical  joints  of  glaia  are  very  objection- 
able. 

In  Mr.  Austin's  construction,  all  the  part«  are  fitted  together  by 
])lane  surfacci*,  which  luive  the  advantage,  not  only  of  hcin^  easily 
formed,  but  of  fiittln^^  t  acli  otlu  r  in  any  order  of  combination  in  which 
it  may  be  thought  convenient  to  place  them.  For  this  purpose,  each 
put  of  the  apparatus,  where  there  is  need  of  a  joint,  is  origuoally  made 
Of  the  glass-blower  to  tennlnale  in  a  flat,  thick,  circobur  plate  of 
glaaB  of  a  giiren  diameter,  that  is  Uuger  than  the  neck  to  wiiiG]i  it  ia 
attached. 

The  Ibt  terminations  of  all  the  parts  being  then  ground  peifectly 
plane,  any  two  may  be  applied  together,  and  clamped  by  a  proper 
system  of  collars  and  screws,  with  the  certaintj*  of  htting,  without 
regard  to  any  inec|iiality  of  the  perforations  in  each,  through  which 
the  conimunicatiua  between  the  ve?«els  is  thus  established. 

'llic  clamps  employed  by  tije  author  for  connecting  his  a])])aratU8, 
consist  of  two  flat  circular  collars  of  brass,  just  laige  enough  to  admit 
the  circular  fkit  Handles  to  pass  through  them,  and  a  pair  of  maho- 
gany eoUan  of  smaller  dimensions,  so  as  to  fit  the  necks  after  they 
have  been  sawn  in  two.  The  brass  collars,  having  been  first  put  upon 
each  vessel,  are  prevented  from  returning  by  the  interposition  of  the 
wooden  collars,  and  are  then  screwed  together  by  a  suitable  number 
of  screws.  In  rendering  these  joints  perfectly  secure,  it  is  nece^isary 
to  turn  all  the  screws  with  nearly  equal  force  ;  and  it  may  sometimes 
be  expedient  to  moisten  the  surfaces  of  glass  that  are  applied  to  each 
other  when  any  great  degree  of  condensation  is  required. 

The  tube  through  the  piston  terminates,  at  its  upper  extremity,  in 
a  small  cup,  which  is  the  segment  of  a  sphere,  and  contains  a  plane 
convex  lens,  ground  to  the  same  radius,  and  fitting  so  as  to  pcifonn 
the  office  of  a  valve.  A  similar  valve  is  placed  between  the  bairel 
and  the  receiver,  and  another  as  safety-valve  at  the  top  of  the  receiver, 
with  a  sprinf^  and  screw  to  regulate  the  force  of  condensation  that 
may  be  apphed. 

Since  the  motion  of  the  barrel  on  the  piston  is  required  to  be  per- 
formed with  extreme  steadiness,  it  is  hrmly  attached  by  strong  collars 
to  an  iron  sliding<bar,  guided  by  a  dove-tail  groove  of  brass,  hxed  to 
an  upright  pillar  that  stands  on  the  phitfbnn,  to  which  the  first  re- 
servoir and  piston  are  attached,  so  as  to  avoid  all  possibility  of  lateral 
motion  that  might  destroy  the  apparatus. 

Hie  author  observes,  that  if  the  undermost  vessel,  instead  of  being 
open  as  a  reser\'oir  for  air  to  be  condensed  in  the  uppermost,  be  closed 
at  the  bottom,  it  will  be  exhausted,  so  that  the  same  instrument serveS 
the  purpose  of  an  air-pump  as  well  as  a  condenser. 
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On  the  Formation  of  Fat  in  thr  Intestines  of  living  Animaht.  B\f  Sir 
Rverard  Home,  Bart.  Presented  Inf  the  Society  for  promoting  the 
Kmmledge  of  Anhtml  CkemOry,  Read  March  18,  1813.  [PhU. 
TVfloif.  1813,  p.  146.] 

fn  tl.r  Cf>ur8c  of  the  author's*  inquiries  rc-pecting  the  clincestire 
orceins  i>t  ilillerent  animals,  he  has  been  gradually  led  to  suj  j  u^e  that 
the  olhce  ol  tiie  colon  and  lower  intestines  in  general  is  dititrcnt  from 
that  of  the  upper.  In  the  stomach  and  &mall  intestmes  the  process 
of  fnming  and  separating  the  chyle  ii  euiMd  od;  baft  after  ^  lood 
has  passed  into  tiie  cacnm  and  colon,  it  appcen  to  undergo  a  totil 
ehange  in  iti  appcannce  and  onell,  iritfa  tone  tendency  to  pnticfiie- 
tion,  that  ia  not  obeervable  in  the  oontenta  of  tiie  amaU  intestines, 
and  is  prevented  ftxmi  being  ooounitnicated  to  them  by  a  tbItc  that 
does  not  allow  even  gases  to  pas^"  upward?  into  the  gmall  intestines. 

The  general  construction  also  of  the  colon  and  caeca  f.iN  cmrs  the 
opinion  that  the  functions  which  they  perform  are  of  a  different  kind ; 
pince  their  capacity  and  ;irr;mGrrment  would  occasion  the  passage  of 
their  couteuts  to  be  mure  tardy  tluui  it  is  tliruugh  the  atnail  mte^i- 
tinea.  The  smell  and  temi-putrescent  itate  of  these  mattait  led  to 
a  Gompariaon  of  them  with  animal  anbatanoea  boned  in  the  ground 
in  moiat  aitnationa.  which  are  known  to  be  oonmted  intoadipoceret 
and  eoggeeted  the  possibility  that  the  secondary  digertlve  operatkMi 
performed  in  the  lower  intestines  might  be  the  Ibnnation  of  £st:  and 
this  conjecture  appeared  to  the  author  to  be  supported  by  the  con- 
sideration, that  fat  b  the  winter  supply  in  dormant  animals,  and  that 
thesf  animals  hnvc  a  formation  of  intestines  peculiar  to  themselves, 
in  whirh  tlicrc  us  no  valve  to  distinguish  the  besrinnint!;  of  the  colon, 
and  no  other  impediment  to  tlmfree  supply  of  materials  iur  the  pro- 
duction of  fat. 

llie  author  next  adduoea  an  inatanoe  of  the  eonreiaioaof  aeocpae 
into  adipocere  (in  the  oouree  of  twcnty«one  yeaia)  in  ShorBdifeGli 
churchyard;  and  eomparea  the  tttnation  of  feculent  mattrn  retuned 
in  the  cells  of  the  colon  witti  a  current  of  more  fluid  matters  paaaing 
over  them  with  that  of  bodies  buried  in  the  neighbourhood  of  a  com- 
mon sewer;  and  he  enumerates  various  instances  in  which  suHstancea 
of  a  fatty  nature  are  known  to  be  formed  in  the  large  inte^tnu  s. 

Anil)ergris,  for  example,  is  never  tound  excepting  in  the  livot  seven 
feet  of  the  mtestines  of  the  spermaceti  whale.  In  the  human  intes- 
tines also  fatty  concretions  are  sometimes  found,  called  scybala,  and 
these  have  a  considerable  reeemblance  to  ambergris. 

One  ingtance  of  the  formation  of  fetty  eoneretiona  in  the  infeeatinea 
appeared  to  have  occurred  in  consequence  of  having  swallowed  largo 
quantities  of  common  olive  oil.  The  consistence  of  these  is  com- 
pared to  that  of  soft  wax,  and  by  analysis  they  appeared  to  conait 
of  two  thirds  olive  oil,  and  one  third  animal  mucus. 

A  secouil  instjinceis  noticed,  which,  as  well  as  the  preccdiric;,  was 
<>l)served  by  l>r.  Babington  in  a  child  years  old,  iiuhjecl  to 
jdundire,  who  has  voided  lor  some  time  past  at  intervals  of  ten  days 
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ur  a  fortnight,  as  much  as  two  or  three  ounces  at  a  timet  of  a  yellow 
oily  fluid  that  concretes  when  cold. 

In  consequence  of  such  instances  of  fat  existing  in  considerable 
quantities  in  the  hiwer  intcistiiics,  the  author  rndeavourctl  to  ascer- 
tain whether  it  might  not  be  found  in  tliu  common  contents  of  the 
colon,  and  preferred  those  from  the  duck  :tH  the  subject  of  experiment. 
Mr.  Brande,  who  undertook  to  make  thi^  experiment  for  the  author, 
ifiyided  the  matter  Into  two  parts»  wlilcli  were  kept  for  a  week  at  a 
temperature  varying  from  .40^  to  60^:  one  in  pure  water,  the  other 
in  eztrmely  dilute  nitrous  acid.  In  the  former  no  perceptible 
quantity  of  fat  was  found ;  but  the  latter  yielded  by  this  treatment 
about  one  eighth  part  of  lat. 

When  a  similar  experiment  \vns  made  on  the  contents  of  the 
rectum,  there  was  no  appeanmce  of  fat  produced  even  by  the  action 
of  nitric  acid. 

As  it  ap])oared  possible  that  bile  might  perlm})s  assist  in  the  con- 
version at  animal  sub&tances  into  fat,  the  author  requested  Mr.  Brande 
to  try  the  effeet  of  mixing  muscular  flesh  willi  bile.  Human  muscle 
when  digested  with  water  alone,  at  the  temperature  of  lOOP,  for  four 
daya,  became  sUghfly  putrid  without  any  appearance  of  fat;  but 
when  digested  with  human  bile  at  the  same  temperature  it  became 
fetid  on  the  second  day.  fetid  and  y^ow  on  the  third,  and  on  the 
fourth  it  liad  the  smell  of  excrement,  was  flabby,  and  appeared  iatty 
on  the  surface. 

A  second  experiment  on  beef  in  the  bile  of  the  ox  had  the  same 
result  as  the  j)receding. 

In  a  tliird  experiment  made  also  on  beef  witli  ox-bile  at  the* 
temperature  of  GO^,  there  was  no  appearance  of  fot  at  the  end  of 
six  days;  and  in  a  fourth  experiment  made  again  at  100^,  there  was 
again  no  appearance  of  grease  produced  by  the  pioceas. 

From  thi»e  experiments,  says  the  author,  we  learn  that  the  bile 
has  the  power  of  converting  animal  substances  into  fat ;  tliat  the 
terapemture  of  100",  or  nearly  so,  is  necessary  for  that  process;  and 
that  thi'  change  is  produced  just  as  putrefaction  is  beginning  to 
take  place. 

With  a  view  to  ascertain  whether  the  same  process  could  be 
detected  actually  going  on  in  the  human  intestines,  a  quantity  of 
fieees  that  had  been  retained  upwards  of  six  days  were  examined 
by  being  mixed  with  water  at  the  temperature  of  100°,  and  aUowed 
to  cool,  -when  a  film  that  appeared  to  be  of  an  oily  nature  was  found 
on  the  surfeioe. 

If,  then,  it  be  admitted  that  the  origin  of  fat  is  such  as  is  here 

conceived  by  the  author,  he  rt'marks  that  the  wastincj  of  the  body 
in  various  disortli  rs  ol  the  lower  bowels  is  accounted  for.  The  uses 
of  the  various  turns  of  the  colon  iu  different  animals  will  be  ex- 
pianied,  and  the  orij;ui  of  fatty  concretions  in  the  i^all-hladder.  which 
arc  so  common,  may  be  sup[H)^  to  arise  from  the  action  of  the  bile 
(HI  the  mucus  secreted  from  it»  coots. 
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On  tke  etHemnng  Mtiter  of      hktek  BronMil  f^md$  Mnd  of  the 
Spots  of  tke  Lmig$.  Bf  George  Peanon,  MJ>.  FJtJS. 
Read  February  25. 1813.  [PkU.  TVw.  1813,  |i.  159.] 

It  U  well  known  that  in  men  the  bronchial  glaoitih  that  are  situated 
near  the  bifurcatiun  of  the  trachea  are  of  a  very  dark  colour;  that  ui 
infancy  the  lungs  in  general  have  little  or  no  auch  colour ;  that  at 
the  age  of  eighteen  or  twenty  they  have  a  noCded  or  ">*FHfill 
appearance,  fimn  Uack  or  dark  bhie  apota,  tinea  and  pointa  diaacau- 
nated  through  them  immediately  under  Uie  membratUMiB  eovering, 
and  that  thia  appearance  beoomea  dazker  and  darker  aa  pemons  ad- 
vance in  age ;  and  that  the  same  black  spots  are  alao  obaervahle 
throughout  the  m  HoIo  interior  subsUince  of  the  lungs  when  cut. 

It  ha.s  hcvTi  conjectured  by  some  j)ersons  that  this  ajipcnninre  is 
owing  to  sooty  matter  taken  in  with  the  Jiir  during  respiration,  and 
accumulated  in  proportion  to  the  duration  of  life;  but  in  reply  to 
this  supposition  it  has  been  objected  by  others,  that  tiie  ^auie  dr^^ree 
of  blacknesa  ia  not  obeer?aUe  In  brute  animala,  and  that  the  theory 
ia  not  supi)orted  by  any  accorate  obaeivationa  of  the  proportional 
want  of  intenaity  in  thoae  penona  who  might  be  aoppoaed  to  hurt 
lived  leaa  expoaed  to  soot  by  permanent  remience  at  adiatenoe  from 
any  large  town,  and  iirom  any  other  conaiderafale  oonanmptioii  of 
fuel. 

Dr.  Pear-  ill  professes  himself  to  be  of  the  former  opinion .  and 
adduces  a  series  of  experiments  to  prove  that  the  black  matter  in 
question  is  actually  charcoal.  In  order  to  collect  the  subject  of  his 
expermicuts,  the  black  glauds  in  which  it  is  contained  are  dis&ectcd 
out,  and  by  waahin^  are  freed  aa  far  as  possible  from  extraneous 
matter.  Ine  cokmnnff  aubatanoe  ia  then  partly  preaaed  out.  diluted 
with  water,  and  found  to  aubaide  frxMn  it  aa  a  black  depoait.  By 
boiling  the  black  glanda  In  canatic  potash  the  whole  structure  la 
destroyed,  but  the  black  matter  is  not  dissolved,  and  after  a  sufficient 
lenp^h  uf  time  subsides  from  the  tluid.  By  muriatic  acid  also  the 
glands  are  dissolved,  and  black  matter  is  de]>o«ited  from  the  solution. 
Nitric  acid  also  dissolves  the  i^huids,  but  not  the  black  matter  which 
in  this  case  floats  on  the  surface. 

By  corresponding  cxpcrimenta  on  the  substance  of  tlic  lungs  the 
aame  black  deposit  is  obtained,  but  in  much  smaller  proportion  than 
from  the  glanda. 

The  black  matter  thua  collected  and  aubaequently  dried,  having 
been  found  to  yield  carbonic  add  by  deflagiatian  with  nitre  or 

oxymuriate  of  pot>Lsh,  Dr.  Pearwn  conaiders  himself  warranted  in 

concluding  ihat  it  is  cluircoal  in  an  uncombined  state:  that  it  is 
admitted  along  with  the  air  in  respiration;  Uifit  it  i?  retained  in  the 
minute  ramification^  of  the  air-tubes,  and  conveyed  by  the  f^>>«^rbfnt8 
to  the  bronchial  glands. 
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JExperimcnls  on  the  Alcohol  of  Siilphfr,  or  Sufphi/rrf  of  Carbon,  fh/ 
J.  Berzelins,  M.D.  F.R.S.  Projessor  of  Vhemislry  at  Storkholm; 
and  AlcxaiuliT  Marcet,  M.D.  F.R.S.  one  of  the  Physicians  to 
(>uy$  Hospital.   lU  ud  May  13,  1813.  [Phil.  Trans.  1813,  171.] 

The  great  diversity  of  opinions  entertained  by  several  of  the  inott 
TClebrated  of  the  Fronrh  rheraists  rcgardiDo^  the  nature  of  this  com- 
jK)und,  which  was  originally  noticed  by  Lampadius  in  the  distillation 
of  a  mixture  of  pyrites  and  charcoal,  induced  the  authors  to  under- 
take the  present  analysis,  without  aiiy  kiiuwlcdL:;e  that  it  %s  u.s  again 
nearly  at  tiie  bame  |)eriod  under  examination  in  France.  I'he  original 
opinion  of  Lunpodiiis  iru,  lliat  it  oonairted  of  Milphiir  and  hydrogen* 
and  lus  opinioa  was  also  supported  by  Vanqiielin,  Robiquet,  and  the 
younger  Berthollet.  The  elder  Beitiiollet  had  roppoaed  it  to  be  a 
oompound  of  sulphur,  hydrogen,  and  carbon;  but,  according  to 
Messrs.  Clement  and  Descmnes,  hydrogen  had  appeared  not  to  be 
one  of  its  constituent?,  a  result  wliich  }«  now  ndf>j>ted  in  a  late  re- 
jKjrt  of  MepPTs.  Berthollet,  'Ilirnard,  and  \  uKjuclin,  and  is  here 
further  con^med  by  the  inquiries  of  Frokb^ur  Berzelius  and  Dr. 
Marcet. 

Their  joint  paper  is  divided  into  four  parts,  the  first  of  which  de- 
seribes  the  prejnration  and  general  properties  of  the  compound ;  in 
the  second,  the  anthots  eianune  whether  hydrogen  be  piMent  in  it; 
in  the  third,  the  presence  of  carbon  is  ascertained;  and  in  tiie 
fourth,  the  proportion  of  its  constituents  is  detennined. 

llie  })repajration  consists  in  distilling  sulphur  through  a  red-hot 
tube  r>f  porcelain  containing  well  hurned  charcoal,  condensing  the 
oily  product  in  water,  and  subsequently  rcctitying  it  by  vcr}'  slow 
distillation  at  a  heat  between  100°  and  110°,  by  which  it  b  freed 
from  u  redundant  quantity  of  sulphur  whicli  it  alw  ays  contains  when 
first  procured.  The  fluid  is  then  perfectly  transparent  and  colour- 
less. It  has  an  acrid,  pungent,  someiriut  aromatie  tsste,  with  a 
smell  that  is  nauseous  and  fetid.  Its  specific  gnmty  is  1*272.  It 
ImhIs  between  10.5°  and  110°,  and  does  not  congeal  at  50^  below 
zero.  It  is  soluble  in  idcohol,  in  ether,  and  in  all  oils  whether  fixed 
or  Volatile,  and  in  alkalies ;  but  it  does  not  unite  with  water,  with 
acids,  or  with  any  inetnlHr  ^^nbstanccs,  and  even  sufiers  no  change 
when  heated  in  cootact  with  jxjtassium. 

For  the  piiq)ose  of  determining  whether  hydrogen  was  pit^tnt, 
the  vapour  of  it  waa  exploded  with  oxygen  in  tlte  hr^t  instance.  In 
the  next,  a  current  of  oxymuriatic  gas  was  passed  through  the  oily 
liquid.  Thirdly,  attempts  were  made  to  bum  it  in  oxymuriatic  gas. 
Foortiily,  the  vapour  of  it  was  passed  through  liquid  muriate  of 
diver;  and  Lastly,  through  various  metallic  oxides ;  but  in  no  instance 
was  there  any  appearance  of  water  being  produced,  or  any  other 
cridence  of  the  presence  of  hydrogen  in  the  cf>mpound. 

The  presence  of  r-obon  was  nscertained  ])y  tlu*  formation  of  c;ir- 
Ixjiiic  acid  in  thu  <  umbubtiun  of  tbc  vaj>our  witii  oxyu;en.  WIm  u 
thu  oil  itiidf  was      ou  fire  in  oxygen  gas,  the  heat  was  ;)Ulhciently 
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intenit  ta  melt  a  ndie  of  platinft.  The  presence  of  carbon  was  also 
proved  by  the  dow  action  of  barytbowater  and  of  lime*  water  on  the 
oily  fluid,  and  consequent  fonnation  of  caxbonatea  of  those  eaiths. 

When  the  authors  endeavoured  to  detennine  the  proportion  in 
which  the  two  constituents,  carbon  and  sulphur,  are  united  in  this 
compound,  considerable  difRculties  ocriirrcd  from  its  volatility,  and 
from  the  little  affinity  which  it  appeared  to  ]i(><<ses3  for  the  generality 
of  chemical  agents.  The  danger  of  explosion  was  an  obstacle  to 
the  oxidation  of  it  by  direct  combustion;  and  where  :ittein]>ta  were 
made  to  analyse  it  by  means  of  nitro- muriatic  acid,  the  re^juit  proved 
to  he  n  new  and  curious  oompound,  that  gave  rise  to  a  sepaiate  eonrse 
of  experiment.  By  means  of  alkalme  solutions  a  new  and  imei|iii- 
vocal  proof  was  obtained  of  the  presence  of  catbon;  but  tiie  decom- 
position was  too  imperfect  for  the  accurate  determination  of  propor- 
tional quantities.  Recourse  was  therefore  had  to  distillation  of  the 
oil  throuc^h  red  hot  oxide  of  iron,  by  which  metins  the  cfir^>on  was 
converted  into  carljonic  acid,  and  the  sulphur  jiartly  retained  in  the 
state  of  a  sulphuret,  and  partly  converted  into  guiphurous  acid  tni?. 
By  careful  examination  of  these  jircnlucts,  and  by  repetition  of  the 
process  wi^  corresponding  results,  the  proportion  of  the  constituents 
was  found  to  be  84*83  ndphur  and  15*17  caibon, — a  resolt  which 
aooords  extremely  well  witii  the  hypotiiesis  of  two  atoms  of  sulphur 
to  one  atom  of  carbon;  and  since  the  quantities  obtained  in  thia 
analysis  corresponded  with  the  quantity  submitted  to  examination^ 
this  agreement  tended  much  to  confirm  the  opinion,  that  the  com- 
pound does  not  contain  anv  other  element. 

An  appendix  to  this  paper,  written  by  Professor  Berzelius,  alone, 
contains  the  details  of  two  experiments,  from  which  the  above  pro- 
portions of  sulphur  and  carbon  are  determined  ;  and  a  statement  of 
certain  laws  of  determinate  proportions,  from  wliich  the  same  infcr> 
ence  mifjbt  be  drawn. 

The  authoT^s  obeervation  is,  that  when  two  combustible  bodiesuntte, 
the  quantities  of  o^gen  wluch  they  are  disposed  to  absorb  are  either 
equal,  or  one  is  a  ample  multiple  of  the  otiier.  In  the  present  case 
the  quantity  of  oxygen  necessary  to  convert  the  sulphur  into  sulphu- 
rous acid  is  po  nearly  double  of  that  whieh  woidd  be  requisite  to 
convert  tlic  carhon  into  car]>onic  acid,  that  the  result  obtained  by 
supposmg  that  to  be  the  real  proportion  would  not  differ  by  one 
thiid  per  cent,  from  the  proportion  gained  by  experiment. 

If  Mr.  Dalton's  opinion  be  correct,  that  both  the  carbonic  and 
sulphurous  adds  consist  of  one  atom  of  base  with  two  atoms  of 
oxygen,  then  this  sulphuret  must  contain  two  atoms  of  sulphur  to 
erne  of  carbon ;  but  it  is  possible  that  carbonic  oxide  may  contain  two 
atoms  of  base  to  one  of  oxygen,  and  in  that  case  carbonic  acid  must 
consist  of  one  atom  of  each.  If  so,  the  sulphuret  of  carbon  will 
accord  with  other  sulphureta  which  contain  one  atom  of  ^^idphur  to 
one  of  base.  1  he  author  observes,  Iwwcver,  that  acror(hng  to  Sir 
H.  Davy,  there  arc  other  sulphurets  consisting  of  tw  'i  portions  of 
sulphur  to  uue  u£  base;  and  accordingly  a  similar  doubt  occurs  iu 
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these  caiea,  betwam  the  single  or  doiAle  poftioii  of  lulphur,  which 
of  them  is  to  be  regarded  as  the  ckmcati^  ■tool,  acooidtDg  to  Mr. 

Dialton's  view  of  the  subject. 

Professor  Ber^elius  ncict  examines  mrioii?  compounds,  which  may 
be  termed  crirbo-suJphurcts  of  the  alkalies  and  earths.  The  carbo- 
bulphiiiet  of  ammonia  euhlimes  unchanged  in  close  vessels  ;  but  whtn 
exposed  to  air,  the  carbon  is  deposited,  and  hydro- sulphuret  is  pro- 
duced i  and,  in  the  same  manner,  the  carbo-sulphurets  of  lime«  ba- 
lytet,  and  strontia  are  doconimed  whoa  moiitiire  it  preient,  and 
lijdnMnlphiiTCCi  ot  Ihaaa  oaraia  are  fimnad* 

Tlift  rsmaiiider  of  thb  appendix  contamB  the  analyus  of  a  solid 
wballbt  crystilliiia  oompovad,  having  the  appearance  and  volatility  of 
camphor,  formed  by  exposure  of  the  sulphuret  of  carbon  during  three 
weeks  to  the  fiimc?  of  strong  nitro-muriatic  acid.  It  is  insoluble  in 
water,  but  dissolves  in  alcohol,  ether,  and  m  oils,  whether  fixvd  or 
volatile.  When  this  compound  was  sublimed  through  a  red- hot  tube 
contaiiiinc^  iron  v-  irc,  it  was  decomposed,  and  found  to  consist  of  mu- 
riatic acid,  48  74  i  suiphuroufi  acid,  23'G3;  aiid  carbonic  acid,  2163. 

On  the  Meani  of  procuring  a  steady  LiylU  in  Coal  Mines  wUkoul  the 
danger  of  Explosum,  Bg  William  Reid  Claiiiij,  Jf  J>.  of  Swuder- 
land.  Commmueatod  bg  William  Allen,  Eog.  F.R.8,  Read  May  20. 
1813.   [PAil.  TVaat.  1818»/».S00.] 

Tlie  author  having  resided  several  years  near  the  coal  mines  in  the 
county  of  Durham,  has  paid  much  attention  to  the  circumstances  of 
those  explosions  which  mj  frequently  occasion  the  death  of  many  in> 
dMtfknis  people,  and  Im  oontriTod  a  lamp,  irbieli  he  ttinka  fiMy 
to  aoawar  the  pupoaeof  illnminalkii,  ivitlioat  any  danger  attmding 
its  oae. 

He  is  of  opinion,  that  ventilation*  as  at  present  pn»tiaed»  has  little 
or  no  effect  in  preventing  explosions ;  nnce  it  has  no  tendency  to  di- 
minish the  quantity  of  inflammable  gas  emitted  Hy  the  old  workin^f?, 
which  must  always  be  in  danger  of  explodmi^  wherever  it  comes  into 
contact  with  atmospheric  air,  if  lis^ht  be  applied  to  it.  The  partitions 
and  folding  doors  put  up  at  the  entrances  of  old  workin«;s  appear  to 
be  very  inadequate  to  prevent  the  occurrence  of  such  explosive  mix- 
tures ;  and  their  frequency  is  shown  by  the  number  of  acctdenti 
triudi  tiie  anihor  ennmefalaa  as  having  taken  place  in  his  own  neigh- 
booiliood  alone  in  the  ooiuie  of  the  last  seven  yean.  The  number 
of  tajkmum  in  the  oonrse  of  that  time  has  been  six ;  and  these  have 
ihalilljMl  more  than  two  hundred  pit-men,  who  have  left  wives  and 
children  in  a  state  of  poverty  and  distress.  In  some  instances,  Inrn;** 
pump«  ha%'e  been  erected  at  the  top  of  the  shaft,  worked  by  «teaia- 
encines,  for  the  purpose  of  drawing  off  tlie  inflammable  g^l^-  irum 
those  parts  where  it  most  abounds  ;  but  even  these  have  been  found 
insufficient,  since  the  engine  will  not.  in  all  instances,  be  applied  to 
the  part  where  it  is  most  wanted:  and  it  iaeatiiMited»tfaat  wherever 
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the  quantity  of  iriflammable  jras  amount*?  to  one  twelftil  past  of  the 
atmospbcric  air  present,  an  explosion  may  take  place. 

For  the  jmrpose  of  preventincr  such  accidents,  Dr.  Clanny  ha?  con- 
trived to  insulate  a  candle,  by  wat4;r  placed  both  above  and  below 
the  lantern  in  which  it  is  contained.  Hie  air,  which  ia  intended  to 
support  the  ibone.  Is  supplied  by  metm  of  a  pair  of  oonunoii  bdlows* 
hy  which  it  is  finced  through  tho  water  benoith  the  flame ;  and  it  is 
again  emitted,  after  having sappoitad  tiie  combustioD*  by  abent  tube 
that  passes  into  water  from  the  top  of  the  lantern. 

In  consequence  of  this  arrangement,  if  the  air  of  the  mine  becomes 
liable  tn  inflame,  the  explosion  will  be  confined  to  the  mere  content 
of  the  lantern,  of  which  only  a  ^nudl  jmrt  will  be  consumed*  unless 
the  quantity  of  inflammable  pis  be  very  sudtk nly  increased. 

This  communication  is  accompanied  by  drawings  of  the  laau  rn 
and  its  parts  in  detail,  whereby  any  workman  may  be  enabled  to 
execute  it  according  to  tiie  deaign  of  the  author. 

On  the  Light  of  the  Cmegrmitum  Ttle§cope,  compared  with  thai  of  the 
GregorioM,  ByCaptai»tleiiTYK9XeT,Brigade'Mafm',  Cammmdcaied 
bg  the  RighiHom.  Sir  Joseph  Banks,  B^,  KS.  PJLM.  Read 
May  37p  1813.   [PIM.  Dmm.  1813,  p.  206.] 

Tlie  author  havmg  remarked  the  })erlormance  of  a  C  assegrainian 
telescope,  made  by  a  self- taught  artist  at  Ipswich,  to  be  superior  to 
what  he  belisves  is  usually  expected  from  telescopes  of  this  constiuc- 
tion,  has  been  led  to  make  a  series  of  experiments  on  the  oompaia- 
ttve  iUnmination  given  by  the  Cassegrainian  oompaved  with  that  ob- 
tained by  the  Gregorian  constmction.  For  though  the  Caisegminian 
form  has  been  considered  merely  as  the  Gregorian  disguised,  and  has 
been  rarely  adopted,  in  consequence  of  its  inverting  objects,  a  supe- 
rior power  of  ilhmiination ,  if  correctly  nfccrtiiined  to  ei^ist,  may  prove 
a  vaftmbK  }>roperty,  in  addition  to  its  advantage  oi  being  considerably 
shorter  than  the  Gregorian. 

In  tiic  telescope  hrst  compared  by  Major  Kater,  the  specula  were 
cast  at  llie  same  time,  in  the  same  metal,  and  to  ^e  same  pattern. 
The  magnifying  poweia  of  the  two  instnunenta  were  asceitained 
by  experiment  to  be  vety  nearly  equal*  but  with  a  small  excess  on 
the  side  of  the  Cassegrainian.  The  two  telescopes  were  placed  side 
by  side,  and  pointed  to  the  same  d^ect,  which  was  a  printed  card, 
at  the  disUmce  of  fifty  yards  ;  and  as  the  1>rin;htne««,  as  seen  in  the 
CasseLTminijin,  far  superior,  it'^  aperture  was  first  reduced  by  a 
ring  ol  pasteboard,  and  then  gradually  enlarged  till  the  card  appeared 
equally  bright  through  both  telescopes.  After  the  resj)cctive  areas 
of  aperture  in  each  telescope  had  been  measured,  with  due  allowance 
fur  die  light  ohstnicted  in  each  by  the  small  mirror,  that  of  Uie  Cas- 
segrainian was  found  to  be  to  the  Gregorian  as  46  to  108,  or  3  to  7 
nearly. 

In  tlie  second  comparison  made  by  Mr.  Kater,  the  Oan^gninian 


Digitized  by  Google 


telescope  had  been  made  houic  time  befure  tlie  Gret;oruiii,  mt\  it* 
fpccttlum  had  in  conisequence  lost  somewhat  uf  its  original  polish. 
But  notwithstanding  this  soorce  of  disadvantage  on  the  side  of  the 
CasM^prainian,  a  oorrespooding  aupeziority  again  appeared  in  its  power 

of  ilhimination. 

The  are;u>  of  aperture  wvro  in  this  instanrc  a,>*  79  to  110;  but  as 
the  ma^ifyinir  powers  were  not  equal  but  in  tiie  ratio  of  108  to  18*J, 
it  was  lUH'c  ss;Lry  to  make  further  allowance,  in  proj)<)rtion  to  tlie 
squares  ul  liiubc  numbers;  bu  tlial  the  illuminating  power:)  were 
IcNind  to  be  nearly  as  3  to  2. 

From  the  mean  of  these  experiments,  and  from  eonsideimtion  of 
all  ciicunulances*  the  author  conceives  that  the  relative  superiority 
of  tlie  Cassegrainian  may  be  stated  to  be  as  60  to  33,  or  20  to  11. 

With  respect  to  the  probable  cause  of  the  diiFerence  thus  olwer\'ei1. 
Major  Katcr  conjectures  that  it  may  possibly  depend  on  the  mutual 
interference  of  rays  meeting  in  the  same  jmint,  whicii  it  is  j)ossil)le 
may  be  in  ^cat  measure  dissipated  when  received  by  tbr"  small  spe- 
culum in  the  Grec:orian,  after  crossing  in  the  princiji  tl  to(  a-  ,  wluie 
on  the  contrary,  m  the  Ca&i^egraiaian,  the  loss  ol  liglil  Irum  this 
aouroe  is  avoided,  suioe  tiie  small  qieculum  in  that  constmetion  re* 
ceivea  the  rays  before  they  arrive  at  the  focus,  and  before  they  be- 
come sufficiently  concentrated  to  interfere  with  each  otfaer^s  motion. 

This  conjecture,  it  is  observed,  derives  additional  support  from  a 
drcumstance  that  has  been  observed  with  respect  to  refracting  te< 
le«cope? ;  namely,  that  in  a  comjmrison  between  the  simple  astro- 
nomirnl  telescope  and  a  Galilean  of  ec^ual  aperture  and  power,  the 
satellites  and  belts  of  Ju})iter  may  be  nacn  much  more  distinctly  in 
the  latter,  w  hire  the  rays  arc  received  by  a  concave  lens  before  their 
iuterscctioQ  iu  llie  prmeipul  focus  of  the  object>gIudS. 

AddUional  Observations  on  the  Effects  of  Magnesia  ia  prevcnlintf  an 
imeretued  Formation  of  Urie  Acid}  wUh  Remark»  om  ike  In/uenee 
of  A^Hm  upom  the  Compositkm  of  tke  Urinie^  By  William  Thomas 
Bnnde.  Boq.  Frof.  Ckem.  R,  L   Commmucttied  hf  tko  So* 

riety  for  in^prodng  AmwuUCkem9try,  Read  June  3, 1813.  [PhU. 
Tran9.  ]813,i».2130 

This  commumcation  consists  of  two  parts  ;  tlie  hrst  of  which  is  a 
confinnation  of  tbe  beneficial  effects  of  magnesia  in  preventing  the 
deposit  of  uric  acid  from  the  urine  of  persons  subject  to  the  formation 
of  a  redundancy  of  that  ingredient ;  and  the  second  part  relates  to 

the  trial  of  acid  remedies  in  disorders  of  an  opposite  nature,  where 
the  urine  is  found  to  deposit  either  the  ammoniacal  phosphate  of 

magnesia  or  phosphate  of  lime. 

I'he  fin?t  section  contains  two  ciises  ;  the  first  of  a  gentleman  who 
was  accidentally  induced  to  employ  magnesia  for  the  purpose  of  re- 
lieving indigestion,  occasioned  by  the  use  i»i  iuk.duic  remedies,  anil 
who  thereby  fortunately  corrected  a  tendency  to  form  red  tuud,  for 
which  those  medicines  had  been  taken  ineffectually. 
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The  second  is  an  instance  of  the  bpneficial  efFects  of  ma^efsia  in 
correcting  the  formation  of  uric  cicid,  where  alkiUici^  liad  relieved  but 
could  not  be  continued.  It  aJso  exhibits  the  prejudicial  effectis  oi  both 
wben  too  long  persisted  in,  by  causing  a  redundance  oC  an  oppooite 
nature  in  tiie  mine,  and  a  ooniequent  deposit  of  ctitliy  pboqphatea 
aa  vhite  sand. 

The  oljact  of  the  aeeond  aeetian  of  tiiia  paper  is  to  Mccrtain  irfaat 
acids  nay  be  employed  \nth  moat  advantage  in  thoae  cases  ^eie 

the  ammoniacal  phosphate  of  magnesia  prevails  in  the  urine,  either 
naturally  or  by  an  injudicious  use  of  ftlkaline  medicines.  For  thougrh 
the  use  of  aci(1.«  was  jioiiited  out  fifteen  years  since  by  the  t^aine 
chemist  w  ho  orii,'-iii:dlv  analysed  this  species  of  calculus,  Mr.  Braiide 
is  not  aware  that  m  the  course  of  that  time  any  experiments  have 
been  made  to  illustrate  the  mode  of  action  of  different  adds. 

The  iiiat  case  lelated  is  that  of  a  gentleman  who  had  been  ent  te 
the  atone  ten  yean  before^  and  was  again  attacked  with  symptoms 
of  calculus.  By  the  nae  of  a  brisk  purge  in  the  first  instance,  one 
cahmliia  was  passed,  but  he  still  anllmd  pain  in  hia  kidneys,  that 
was  aggravated  by  the  use  of  soda  water,  which  increased  the  pro- 
portion of  triple  phopphate  in  bis  urine.  Ten  drops  of  muriatic  acid 
wore  then  taken  three  times  a  day,  which  removed  the  white  sand  ; 
but  aa  this  acid  tended  to  increase  the  quantity  of  red  sand,  it  was 
exchanged  for  carbonic  acid,  with  decided  relief  to  ail  the  symptoms. 

The  second  case  was  that  of  a  boy,  from  whom  four  calculi  had 
been  extiacted  by  tiie  usual  operation  of  lithotomy.  These  oonsisfeed 
principally  of  the  triple  phosphate  of  magneria;  and  his  urine  con^ 
tinned  after  the  operation  to  be  loaded  with  a  deposit  of  this  sab- 
stanoe,  in  the  Ibim  of  a  white  sand.  Hie  acid  employed  in  thia  in- 
stance was  citric  acid,  to  the  amount  of  twenty  grains  three  times  a 
day.  Af  the  effect  of  this  remedy  upon  the  disorder  was  found  to  be 
decisive,  and  the  consequence  ot  any  omission  was  observable  in  less 
than  twenty -four  hours,  it  was  persevered  in  for  nearly  three  mouths, 
when  the  cfisposition  to  deposit  the  eartliy  phosphates  was  found  to 
have  ceased  altogether,  and  the  lad  remained  apparently  £ree  irom 
disease. 

Two  other  cases  are  also  related :  the  first  of  which  was  relieved 
by  citric  acid  taken  twice  every  day,  togelher  with  vinegar  and  other 
acid  artides  of  diet ;  and  the  second  by  carbonic  acid,  taken  as  an 
effervescing  draught,  which  prevented  the  formation  of  white  sand, 

and  removed  an  irritation  t  f  the  bladder,  occasioned  by  that  deposit. 
As  the  general  results  of  these  trial? ,  the  ntithor  infers, — 
That  where  alkalies  fail  to  correct  the  redundant  secretion  of  red 

sand,  magnesia  is  penerally  effectual. 

That  when  either  ui  these  is  improperly  continued,  they  are  liable 

to  occasion  the  deposit  of  the  earthy  phosphates,  in  the  Conn  of  white 

aand. 

That  the  mineral  acids  prevent  this  deposition,  but  are  apt  to  in- 
duce a  return  of  red  gravel,  consisting  of  uric  acid, 
lliat  vegetable  acids,  especially  the  citric  and  tartaric^  are  less 
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liable  to  ])rodurp  this  prejudicial  effect,  although  they  prevent  the 

lunuatiuii  of  white  sand  ; — 

And  that  caxbomc  acid  appears  particularly  useful  in  cat^eii  where 

tlie  initabifity  of  die  Uadte  foriiidft  tJie  me  of  ollwr  leid  leinedice. 

-  AHUhat  to  an  Acctmnt  of  the  Anatomy  of  the  Squalus  maximus,  con- 
itmei  m  a  former  Pwr  $  with  OhKrtMUione  on  tke  Sikvetare  ^  tke 
BroneMaH  Artery,  By  Sir  Ererard  Home,  B9rt.F.R.8,  Read 
Jane  24»  1813.   [PAtf.  Trwe.  1813,  p.  227.] 

The  author  observes,  that  with  reapect  to  his  former  description  of 
the  external  parts,  he  has  no  addition  to  make,  excepting  that.  Ironi 
tlie  poiitiap,  of  the  fish  at  the  time  when  it  waa  drawn,  a  small  ha 
was  omitted  between  the  anna  and  tail;  whieht  howeter,  ia  ao  far 
ia^MNrtant,  tliat  aome  ipenoaa  have  on  thia  ground  imagined  that  the 
fish  described  was  a  difeent  qiecies  of  Squalus. 

Of  the  internal  parts,  the  stomach  is  now  described,  aikl  a  delinem- 
tion  f^ven.  The  liver  has  six  ducts;  but  these  unite,  before  they 
enter  tlic  duodenum,  in  one  common  cavity,  which  corresponds  to 
the  dilatation  of  the  common  duct  in  those  c^uadnipeds  that  have  no 
gall-bladder. 

A  drawing  is  given  of  the  heart  and  valves  of  the  bronclnai  artery; 
and  it  ia  remariced,  that  the  coats  of  this  artery  are  muscular  to  some 
dietance  from  the  Tentride,  the  tiie  of  which  ia  coooeiTed  by  the  au> 
thor  to  be  to  aid  in  propelling  the  blood  through  the  gilla  when 
impeded  by  the  pressure  of  any  great  depth  of  water :  for  the  same 
quantity  of  blood  should  pass  through  the  giUa  at  all  deptha,  unless 
the  x^Titcr  at  ^ater  depths  contained  a  larger  proportion  of  air ;  but 
thi''  did  not  uj>])eur  to  be  the  cme  by  direct  experiment,  in  which  the 
author  was  assisted  by  Mr.  Brande. 

In  snpport  of  the  ojiinion  that  muscularity  of  the  coata  of  the 
bronciuai  artery  i;^  connected  with  the  circumsUince  oi  hvmg  at  great 
depths,  the  author  lemarka,  thatin  the  tmfaot  and  the  wcdf4lih,  wUch 
live  in  ahallow  water,  there  ia  no  unacnlar  eovering  to  the  origin  of 
the  bfonehialaitety,  bat,  on  the  contraiy,ifeicoate  are  80  exceedingly 
elastic  as  to  be  eanly  dibtted  into  a  eonaiderable  reservoir. 

In  the  Lepkhie  piscatoriua,  the  neehaniam  of  the  heart  is  such,  that 
description  alone  could  hardly  convey  an  adequate  idea  of  ita  iiana ; 
and  a  drawini^  of  its  peculiarities  is  anncxcil. 

In  the  tribe  of  Mollusca,  other  differences  of  musculanty  occur 
from  other  causes.  In  the  Teredines,  where  gjeat  muscular  power 
is  required  for  woridng  the  boring  engine,  the  heart  consists  of  two 
anrides  and  two  ventncka,  wil£  wvca  of  very  great  atrength,  to 
direct  the  current  of  the  blood.  Bnt  in  the  oyaCer,  on  the  eontraiy, 
tiie  heart  haa  bot  one  auricle  and  one  ventride ;  and  in  the  muiele, 
the  heart  is  scarcely  divided  into  auride  and  ventnde,  but  is  a  mere 
oval  bag,  through  which  the  intestine  passes,  the  peristaltic  motion 
of  which  appears  to  the  author  to  contribute  ns  much  to  the  motion 

of  the  blood  as  con  be  effected  by  the  proper  coats  of  the  ventricle. 
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After  this  clic;rcbJ>ioii  conceminir  varieties  in  the  structure  of  thu 
iiL-arl.  the  author  resumes  his  auatumy  ot  liie  iiqualus  maximus,  and 
noticefl.  among  the  pecuUaritiet  of  the  urmary  passages,  llimt  tJiere 
is  no  proper  urinary  bladder,  baft  a  csvity  compnthrely  amalU  that 
is  common  to  the  uiuie  and  semen ;  uiee  boUi  Uie  vasa  diffcientin 
and  nreteiB  open  into  it  at  the  distance  of  about  fimr  inches  fiom 
each  other. 

Tlie  holders  in  the  male  Squalus  have  been  noticed  before  ;  but  it 
is  now  added,  that  in  each  holder  is  a  canal,  rommuniaitrntz:  witIi  a 
cavity  between  the  skin  and  mTi?cl^o£  the  aluloTnen,  which  is  stated 
to  be  eleven  feet  long  and  two  wide.  TTie  surface^;  of  this  cavity  fire 
white,  and  extremely  smooth ;  and  it  cuutaius  u  mucus  more  vi:»cid 
than  any  known  animal  secretion. 

Reqpeeting  the  brain,  it  is  remarited,  tiiBft  in  Ibe  Sqaahis»  is  well 
as  in  fish  in  general,  the  eerabmm  is  wanting,  unless  tihe  pnrt  from 
which  the  olfactory  nerves  arise  be  so  called. 

The  eye  is  very  small  for  the  size  of  the  fish ;  its  largest  diameter 
being  not  more  than  three  inches,  and  its  shoitesi  only  one  inch  and 
three  quarter*' 

The  straight  muscles  that  surround  the  eye  are  so  much  stront^x'r 
than  would  appear  to  the  author  refjuisite  for  moviiiir  ^mail  a 
sjihere.  that  he  thinks  such  strcn^h  can  oiiiy  he  required  in  adjust- 
ment  of  the  eye  for  overcoming  tlie  stitfness  of  the  sclerotic  coat. 

Some  further  Observations  on  a  new  detomting  Substance,  In  a  Letter 
/rem  Sir  Humphry  Davy,  LLJ),  FJtJS.  V,FM.L  to  tke  Right 
Htm.  Sir  Joseph  Banks.  Bart.  K^.  P,RJSl.  Read  July  1, 1813. 
IPhU.  TVvns.  1813, /I.  242.] 

In  a  second  letter  wliich  the  nuthur  received  from  France,  he  is 
informed  that  the  detonating  oil  waa  there  originally  procured  by 
passing  a  mixture  of  chlorine  and  azote  through  aqueous  solutions  til 
8ttlphi&  or  muriate  of  ammonia;  but  finm  tne  metliad  of  obtaining 
it  in  this  country,  it  is  evident  that  the  aiole  is  unneoessary,  as  it  is 
obtained  by  exposure  of  any  ammoniacal  salt  in  sobition  to  mere 
chlorine.  The  oily  fluid  obtained  by  these  means  has  the  specific 
gravity  of  1*653.  It  is  not  congealed  by  cold,  as  the  author  had 
fonnerly  supposed,  but  remains  fluid  even  when  cooled  by  a  mixture 
of  ice  and  muriate  of  lime. 

When  kept  in  water,  it  gradually  disappear?,  and  the  water  be- 
comes acid,  having  the  taste  and  smell  of  weak  lutro- muriatic  acid. 

Concentrated  muriiUic  acid  decomposes  it,  disengaging  chlorine^ 
and  fonning  moriate  of  MimimS« 

In  ooDcentrated  nitric  acid  it  gives  out  atote. 

In  dilate  sulphuric  acid  it  yields  a  mixtnn  of  azote  and  oxygen. 

In  a  strong  solution  of  ammonia  it  detonates ;  with  a  wcnic  soln* 
tion  it  yields  azote. 

With  the  muriates  of  sulphur  and  of  i)ho^phorus,  or  with  sulphu- 
ret  of  carbon,  it  combines  without  any  vioiuicc. 
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When  it  is  kept  in  contact  with  mercun^  alone,  it  yields  azote  hihI 
a  wiiite  powder,  coii&iiitiug  of  a  mixture  of  cuiumcl  mid  curru;:iv  c  s;uL>- 
limttfce. 

One  meaiu  of  estiiiuiting  die  proportioii  of  the  elements  was  ob- 
tained from  this  mode  of  ualyBia,  and  it  appeared  to  be  19  asote  to 

81  ddorine. 

In  such  attempts  as  were  made  to  decompose  this  substance  in  ex- 
hausted  vessels,  the  tendency  to  explosion  was  such,  that  no  estimate 
could  l)c  formed  of  its  elements,  from  the  smaU  quantities  on  which 
it  was  safe  to  operate. 

The  mode  of  analysis  on  wlilch  the  author  places  the  most  reliance, 
ia  Uiat  performed  by  means  of  muriatic  acid.  Accordiu|^  tu  ius  view 
of  the  play  of  aiBnitieit  in  this  prooeas^  amnp^^tiia  is  fonned  by  the 
nniott  of  die  aiote  in  the  compound  wnk  the  hydrogen  of  one  part 
of  the  muriatic  acid,  occasioning  the  chlorine  of  both  to  be  set  free ; 
while  the  ammonia  so  formed  combines  with  another  portion  of  the 
muriatic  acid,  and  is  found  in  the  solution  as  muriate  of  ammonia. 
In  adfHtion  to  the  quantity  of  chlorine  actually  evolved  in  this  mode 
(ji  trial,  it  was  ncce&sary  to  estimate  the  quantity  rernaimug  dissolved 
in  the  liquid.  For  this  purpose  the  sulphuric  solution  of  indigo  was 
employed,  and  the  quantity  of  chlorine  estimated  by  the  (quantity  of 
blue  colour  destroyed. 

FVom  the  resnlts  of  two  eaEperiments.  the  author  infers  that  nine 
grains  of  azote  are  combined  with  91  of  chlorine ;  and  since  this  pro- 
portion accords  very  nearly  with  the  supposition  oT  one  volume  of 
aiote  with  four  equal  volumes  of  chlorine,  he  regards  the  present  as 
a  sads^tory  instance  of  the  law  of  definite  proportions;  for  the  esti- 
mnte  obtained  by  the  action  of  mercury  upon  the  oil,  differs  nomore 
than  might  be  expected  from  the  nature  of  the  exptTunent. 

Since  one  of  azote  combines  with  tliree  of  hydrogen  to  form  am- 
monia, and  three  of  hydrogen  combine  with  three  of  chlorine  in  mu- 
riatic acid,  the  author  had  thought  it  probable  that  one  of  azote  would 
have  been  found  combined  with  three  of  ehlorine,  but  is  now  of  opinion 
that  no  strict  laws  of  analogy  are  to  be  found  from  which  we  can 
form  a  previous  judgement  of  such  combinations ;  and  he  takes  oc- 
casion to  remark,  that  other  phikiaophers  who  have  presumed  that 
azote  contains  oxygen,  are  not  warranted  in  their  inference  by  any 
laws  that  he  has  obaerred. 

Erperimenis  on  the  Proffvrfton  of  Cold  by  the  Evaporafhn  of  fhr  .^tff- 
phurct  of  Carbon.  Hij  Alexander  Marcet,  M.I).  F.R.6.  one  of  I  he 
Physicians  to  Gutf  's  Hosj^UaL  liead  July  8,  1813.  [FkiL  frann, 
1813,  />.  252.] 

In  a  former  paper  which  the  author  communicated  jointly  with 
Professor  Bcrzelius  on  sulphuret  of  carbon,  its  remarkable  volatility 

was  noticed ;  and  as  it  appeared  likely  on  that  account  to  firoduce  a 
great  degree  ol  euld  by  evaporation.  i)r.  Marcet  has  been  induced  to 
make  a  coursic  of  cxpcnmeuU:  on  that  ::ubjcct. 
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When  the  bulb  of  a  thermometer,  wrapped  in  fine  lint,  has  been 
(Hppt'd  in  the  sulphureous  liquor,  if  it  be  simply  exposed  to  the  air  it 
sinks  Ui  about  zero  of  Faiireohcit'p  scale,  ;dthou^h  by  a  ""^'tay  era* 
|X)r«iUun  of  ether  the  cold  produced  is  not  below  20^. 

If  a  thermometer,  coated  as  before,  and  wetted  with  the  suiphuret, 
be  placed  in  the  receiver  of  an  air-pump,  a  cold  of  65°  or  70^  below 
0^  is  eanly  obluned,  by  a  micniini  wliidi  wiypurti  one  fimrth  of  an 
inchof  0Mrciiry;  and  if  tfag  air-pump  can  n nanrt;  asfig  a»  one  eighth 
of  an  lndi»  tlietliennoBMtar  ainica  to  —81^  or  »88^  inlentiiBn  two 
minutes,  even  though  the  thermometer  at  the  eonimeneeoient  of  Ihe 
experiment  was  as  high  as  70^  above  0. 

Henrc  the  freezinp^  of  mercury  is  an  experiment  that  may  be  per- 
lorrncd  at  anytime,  and  with  no  more  apjiaratus  than  a  comraon  air- 
pump,  and  enough  of  the  bulphuret  to  moisten  the  bulb  of  a  thermo- 
meter. Since  sulphuric  acid  has  no  affinity  for  the  6u]]>huret,  it  has 
uo  effect  in  adding  to  the  degree  of  cold  produced  upon  the  principle 
upon  which  that  is  employed  by  Mir.  linlie,  excepting  in  so  frr  a* 
it  remorea  any  moistnie  that  may  be  pnaent  in  the  air,  and  which 
in  aome  nuMure  impedes  the  ptooeas  untfl  it  ia  conferted  into  a 
hoar  ftoatt  tiiat  maj  be  aeen  adherent  to  the  hnib  of  the  thcnno* 
meter* 

Oa  o  taiine  Svbstonce  from  Mount  Vemtvtus.    By  James  Smlthson, 
Etq.FJt^.  ReadJuly  B,  18ia.  [PAt/.  7>«af.  1813,^.  356.] 

nom  the  strong  evidence  we  have  that  a  very  laige  proportion  of 
the  world*  as  we  now  see  it,  has  at  some  period  been  ei^er  in  a  state 
of  aetnal  comhustion,  or  has  felt  die  effects  of  lieat,  a  hi^  intoeat» 
says  the  antiior,  attaches  itself  to  Toloanoes  and  timir  fjectiona,  aa 
partial  instances  of  similar  operations  now  going  on. 

In  support  of  the  i^eou?  orig;in  of  primitive  ^*t^ata,  it  is  observed, 
not  only  that  no  crystal  imbedded  in  them  contains  water,  but  that 
none  of  the  malcrials  of  the  strata  contain  water  in  any  state. 

The  subject  of  the  present  experiments  wa^  tiirown  out  in  a  liquid 
state  from  the  cone  of  Vesuvius  about  the  year  1792  or  1793. 

It  was  of  a  dirty  white  oolotur,  with  stresks  of  yellow  and  green. 

'When  heated,  it  Ibsad  without  any  loss  of  we%ht.  When  teed 
on  charcoal,  it  was  comforted  into  sulphuret  of  potash. 

In  water  it  dissolved  readUy,  leaving  paitides  of  specular  iron  and 
oodde  of  copper.  Muriate  of  platina  caused  a  oopioua  precipitate 
from  the  solution,  from  the  presence  of  potash.  Nitrate  of  baiytea 
afforded  an  nhiindant  preci])itate  of  sulphate  of  bani'te^. 

Sulphate  oi  silver  gave  a  cuid-like  precipitate,  showing  the  pre- 
sence of  muriatic  acid. 

Pru£aiate  of  soda  ^ave  a  red  precipitate,  consisting  of  pru&aiate  of 
copper.  Carbonate,  or  oialate  of  soda  or  potash,  occasioned  no  pre- 
dpitation  of  any  kind  of  earth ;  nor  did  any  means  employed  detect 
the  prssenoeof  borade,  or  of  any  other  add*  excepting  the  sulphuric 
and  muriatic. 
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By  a  tiiitaU*  eoont  of  experiment,  the  praiMirtioiia  of  tlie  aevml 
■alti  pfeaenl  were  found  to  be  neuly  tlint : 


the  remainder  consisting  of  a  little  muriate  of  ammonia,  mixed  with 
the  muriatea  of  iron  and  cupper. 

In  Ihm  part  ulnch  Miained  tmdkMlfed  by  «Bler»  timn  waa  abo 
fomd  to  be  mbmiiriafee  of  copper,  eimilar  m  compotttioiito  tiie  green 
aandof  andayelloiwpowdcr  tbatwas  jodged  tobe  lubiniimle 
d  iron ;  so  that,  on  the  whole,  this  nqgle  nam  pfcaenled  aa  nnuiy 
aa  nine  different  apeciea  of  matter. 

Some  Experiments  midOkiervatioiu  on  the  Svhstancet  produced  in  dif~ 

/erent  chemical  Processes  on  Fluor  Spar.  By  Sir  Humphry  Da\y, 
LL.D.  FM^.VJ>.RJ.  Read  July  8, 1813.  [PAt/.  IVoaf.  1813. 
p.  263.] 

In  tbe  Baleeiian  leetoie  finr  1608,  the  antbor  bad  anppoeed  fbor 
acid  to  be  decompoaed  when  poitaMnim  is  heated  in  itlicated  fluoric 
acid  gas,  and  that  oxygen  was  aepanted  tram  it ;  an  inference  which 
had  also  been  dra'^ii  from  a  similar  experiment  by  Messrs.  Gay- 
Lussac  and  Thenard.  But  when  he  afU'rwards  found  that  oxymuriatic 
acid  could  not  be  decomposed,  and  that  no  oxyt^en  could  be  separated 
from  the  compounds  of  this  body  \\  ith  ])hoi?piiurus,  suljjhur,  or  the 
metala,  he  was  led  to  couceivc  aii  auaiogy  between  the  oxymuriatic 
and  fluoric  compounds,  an  analogy  also  suggested  to  bim  by  M.  Am- 
pere* 

The  eiperimcnta  deeeribed  in  tbe  present  paper  are  piineipdly 
guided  by  tbts  analogy,  iriftb  a  ^iew  to  aierrtain  whether  it  is  well 

founded. 

The  subjects  of  experiment  arc  silicated  fluoric  gas,  originally  dis- 
covered bv  Scheele.  Liquid  fluoric  acid  in  its  conccntrnted  stnte, 
first  obtained  by  Messrs.  Gay-Lussac  and I'hen&rd,  and  theiiuo-boric 
acid  of  the  same  chemi?t«. 

When  the^  compouiid:;^  are  actt:d  upon  by  potassium  or  sodium, 
the  resnlta  are  fluates  of  potash  or  soda,  with  silieom,  hydrogen,  or 
boron*  aooording  to  the  componnd  operated  npon. 

Whli  r^prd  to  these  results,  there  are  three  h3rpothe8es  which 
may  be  nautiuned.  One  is,  that  fluoric  acid  consists  of  an  inflam- 
mable base  united  to  oxy^(>n.  A  second,  that  it  consists  of  a  simple 
base,  which  may  be  called  duorine  (analogous  to  chlorine),  united  with 
hydrogen.  A  third  is,  accordiujC^  to  the  tenets  of  the  pldopi^tiaiis, 
that  fluoric  acid,  like  metallic  oxides,  is  liable  to  combine  with  hy- 
drogen, and  form  an  nitiammable  compound.  Since  aii  tlie  pheno- 
mena may  be  explamcd  according  to  any  one  or  other  of  these  hy- 
potheses* the  sole  questioii  is,  whidi  of  these  enlanations  is  best,  aa 
being  most  conformable  to  the  gcnersl  series  ot  chemieal  ftcta  with 
whidi  we  are  at  present  acquainted. 


Sulphate  of  potash 
SSulj)hate  of  soda,* 
Muriate  of  soda  . . 
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Sulphuric  and  nitric  acids  which,  accordlog  to  the  first  8Uppo«itiou. 
cire  inflammable  bases  combined  with  oxygen  and  water,  when  acted 
u|><)!i  by  timmonia  yield  water,  but  Huoric  acid  in  combiuiitg  with 
UiiiintMiin  2:ivrs  uvit  m.)  water, 

Sul|;hattj  (tt  aiuiuunia,  by  the  action  of  potassium,  3neMs  sulphur 
and  ammonia ;  and  in  the  same  manner  nitrate  of  ammomu,  yields 
its  base  azote»  wiA  immciniit.  Bot  when  finite  of  mmonin  is  acted 
upon  by  potaiaiiiin,  the  only  product  beaide  ammonm  b  hydrogen, 
just  as  in  the  action  of  potassium  npoii  nnmafee  of  ammania,  which 
yields  only  hydrogen  and  ammonia.  In  the  latter  case  chlorine  com- 
bines with  the  potassium ;  and  it  would  ajppear  that  naimilar  base  is 
contained  in  the  fluate  of  ammonia. 

Bv  the  voltaic  battery  also,  hydnites  of  «^iich  b(Klles  ils  are  known 
to  contam  oxygen, as  sulphunc  acid, hydro] iliobpiiorous  acid,  and  nitric 
acid,  all  )neld  oxytrcn  at  the  positive  w  ire,  antl  at  the  negative  they 
give  out  their  baae,  or  a  suboxide,  uiung  with  hydrogen. 

The  strong  action  of  fluoric  acid  on  almoat  aU  bodies,  occasbned 
considerable  difficulty  in  attempting  to  coUeet  the  products  of  its 
eleeliiiation.  Bnt  in  a  tube  of  honi  silver,  wben  it  was  electrified 
by  a  wire  of  platina  at  positive  pole*  the  wire  wa^  covered  with 
a  choco]ate*col0ured  powder,  bnt  no  oxyg^en  was  extricated. 

When  a  piece  of  plumbatro  ^vas  placed  as  the  positive  conductor 
in  fluoric  acid,  it  wn«  quickly  destroyed,  and  a  subfluate  of  iron  was 
deposited  at  the  nei^ative  surface,  the  fluid  becoinins^  turbid  and  black. 

These  and  other  phenuiuena  of  electrization  appear  to  the  author 
not  favourable  to  tlie  supposition  of  fluoric  acid  consisting  ul  im  iiiiiata- 
mable  base  combined  with  oxygen ;  but  to  be  best  explained  by  sup« 
posing  it  to  be»  like  muriatic  acid»  composed  of  hydrogen,  whicb  ap* 
pears  at  the  neratiTe  pole,  and  n  peculiar  principle  to  be  termed 
fluorine,  which,  Bke  chlorine,  is  negative,  and  is  attracted  by  the  po- 
sitive pole,  and  in  general  combines  mth  the  metal,  which  is  tliere 
exposed  to  its  action. 

Tf.  tlien,  according  to  tlii'^  "-opposition,  we  assume  that  riuates  are 
combustibles  united  with  fluonne,  this  principle  cannot  be  obtiiined 
>eparate  by  means  of  any  otlier  combustible,  as  these  will  only  form 
new  compounds  witli  it ;  but  we  may  hope  to  efl'cct  tlic  separation 
by  means  of  oxygen  or  chlorine,  as  these  in  certain  cases  separate 
each  other.  And  since  tbs  flnates  of  silver,  merenij,  and  potash, 
are  decomposed  by  mmriaHc  acid,  the  author  exposed  these  (impounds 
also  to  the  action  of  chlorine,  in  the  hope  that  fluorine  miglit  by  that 
means  be  disengaged. 

But  though  these  fluates  were  each  decomposed,  the  matter  sepa- 
rated irom  them  acted  upon  the  vessels  containing  them  witb  too 
much  enerji^y  to  he  exhibited  in  a  ?qvarate  state. 

Tlicre  seems,  however,  says  tiic  author,  ppreat  reason  to  '-uppo-e 
that  a  purlicular  principle  ijf  separated  trum  them  analogous  to  chlo- 
rine, and  that  when  it  can  be  obtained  separate,  it  will  be  found  to 
be  a  gaseous  body. 

He  estimates  the  number  which  should  represent  fluorine  at  lesv 
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tiw  half  tlmt  ofdiloriiie,  and  wo  Htlie  exeeedtng  tint  of  oiygeit, 
that  those  who  wo«ild  sitppoae  il  to  contam  oKjgcD  combined  with 
an  inflammable  base,  must  suppose  the  base  to  be  kw  tlian  one 
twentietfa  part  of  the  osygen  with  which  it  combines. 

Catalog  of  North  Polar  Distances  of  Eighty-four  principal  fixed 

Starp,  deduced  frnm  Obsem^atifyn^  made  with  the  Murnl  Circle  nt  thf^ 
Royal  Ohsrrvatory.  By  John  Fond,  Esq.  Astronomer  Royal,  EJi.iim 
Read  July  8«  1813.    IP&il,  Trans.  1813, /i.  280.] 

A  Synoptic  Scaie  of  Chemical  Equivalents.  By  William  Hyde 
WoUaiiton.  M.D.  Sec.  R,S.  Head  November  4,  1813.  IPhiL 
Trans.  1814,  p.  1.] 

The  design  of  the  scale  here  projxjscd  Ijy  the  author  \s  to  ?ave 
chemists  tlu-  labour  of  many  troublesome  computations  in  c^^timating 
the  ingredients  of  neutral  salt*,  and  the  reasrunta  ami  precipitates  by 
which  these  ingredieala  uaght  be  ascertained. 

For  though  certain  laws  to  which  diemicai  uuon  is  subjected 
hanre  ot  late  been  discovered,  and  hnve  enabled  diemists  to  detennine 
with  greater  piedsion  than  fbimerly  the  compoaation  of  bodies  sub* 
nitted  to  be  examined,  and  to  express  numerically  the  relation  of 
the  senpeial  elementsiy  chemical  substances  to  each  other;  never- 
theless the  corrj])utations  requisite  for  applying  these  results  to  many 
objects  of  inquiry  are  frequently  attended  witii  considerable  trouble. 

The  author  briefly  sketches  the  history  of  proportional  chemistr\% 
beginning  with  Bergman,  ^vho,  i)t.  rrt  i\  ing  that  the  sami-  iiciJ  united 
to  tiie  same  biu^e,  always  iu  die  same  proportion,  took  panui  to 
ascertain  the  composition  of  vanooa  aalts.  Kirwan  fidlowed  tfae 
same  line  of  endeavour  to  a  greater  extent,  with  a  view  to  determine 
the  proportions  of  vaiions  soda  to  difoent  bases,  as  questions  in- 
depcadentof  each  other.  To  these  snoeceded  Richter,  who  gave  con- 
nection to  the  subject  by  observing  a  new  relation  that  had  escaped 
the  notice  of  Ber^^an,  Kirwan,  or  any  of  his  predecessors.  Tliey  had 
observed  only  the  constancy  of  the  proportion  of  the  same  acid 
to  the  same  bai*e  ;  Richter  observed,  further,  a  fixed  relation  of  ncid 
to  acid:  namely,  that  when  the  proportional  quantities  of  aiiy  two 
acids,  tiiat  are  caciii  sjuliicient  to  saturate  a  g;ivea  quantity  of  any  one 
base  is  deteimined,  the  same  proportional  weights  of  thMC  adds  will 
also  saturate  equal  quantities  of  any  other  baae ;  and  consequently 
that  if  any  quantity  of  sulphuric  acid  be  awnmed  as  standard,  then 
equivalent  quantities  of  all  other  acids  may  be  conveniently  expressed 
by  fixed  numbers,  adapted  to  each;  and  the  several  quantities  of 
different  nlknlies  and  earths  that  would  each  Mturate  the  standard 
quantity,  might  also  be  represented  constantly  by  corresponding 
nunil)ers. 

The  obscr\  ;ition  of  other  proportions,  which  are  simple  multiples 
of  the  preceding,  by  Mr.  Dalton  and  others,  are  noticed  as  affording 
an  important  comction  of  the  best  analyses;  but  it  is  observed  that 
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the  theory  of  atoms  by  which  these  facta  are  explained  is  by  no  mean* 
of  importaDce  to  llic  ])re^('nt  inqniiy.  It  ia  by  means  of  a  scnes  oi 
numbers  computed  acconiinp  to  the  method  of  Richter,  that  this 
scale  i»  constructed  so  as  to  answer  at  one  Tiew  the  rery  numerous 
questions  that  occur  to  an  analytic  chemist  in  the  examination  of 
maj  wtSa»  comnwiid.  It  ia  limiisr  m  princqile  to  tiie  cooiaion 
sliding  rule,  uia  like  tint  imtnuiient  his  die  usoal  Gunter's  line  of 
Bumben  on  the  alidcr;  but  upon  a  line  si^aficat  to  the  slider  are 
narked  certain  pmnts  corresponding  to  thoie  nnmben  which  zefire- 
aenft  the  various  chemical  elements,  acids,  alkalies,  and  o&er  com- 
pounds intended  to  be  Included  in  the  present  view.  Bv  motion  of 
the  slider  ;inv  oiio  point  of  the  line  of  numbers,  as  100.  may  be  made 
to  rorrespoud  with  the  point  indicntini^  any  coitipound,  a^  sulphate 
of  pctt^irsh.  By  the  position  of  the  point  for  sulphunc  acid,  this  salt 
is  seen  t4j  contain  46  of  acid,  and  the  other  ingredient  potash  at  the 
mmt  tine  coCTMpondi  witli  £4  on  the  dider.  By  the  potttkm  ct 
the  point  Ibr  inl|Jiato  of  baijte^i  it  appean  that  135  of  tfaia  pra- 
cipitato  vonld  be  obtained  from  100  of  the  salt,  and  in  tin  aene 
nanner  that  it  would  yidd  176  of  nilpfaite  of  1^,  vHh  a  great 
variety  of  similar  answoa  reqpeeting  the  eqnifalent  quantities  of 
other  compounds  in  which  the  same  qumtitiei  of  add  or  nentmlidBg 

base  is  contained. 

Since  the  line  of  numbers  is  so  divided  that  a  given  space  of  every 
part  of  it  corrc-^ponds  to  numbers  that  bear  a  given  ratio  to  each 
other,  and  &mce  tlie  iutervais  on  the  adjacent  column  of  equivalents 
are  all  laid  down  according  to  certdn  given  portions  of  the  same 
aode,  they  diiaedy  indicete  by  juxtapodtkm  nnmben  that  are  in 
the  same  propottion  on  any  post  of  tiie  acde  that  may  be  preeentcd 
to  them,  at  will  be  very  evident  to  those  who  aia  aoqnainted  witfi 
the  common  properties  of  other  didiag  nilm. 

For  the  sake  of  thopc  who  may  not  be  aeciT?tomed  to  the  Ti?e  of 
the  sliding"  rule,  imd  for  the  purpose  of  recommending  that  viduable 
instrument  to  more  general  use,  the  author  enters  rather  more  than 
mii^lit  otherwise  be  requisite  into  the  elementary  principles  oi  logo- 
metrxc  dividiou. 


Methods  of  clearing  Equations  of  quadratic,  cubic,  quadrato- cubic, 
and  hijiker  8m^,  By  William  AUman.  Af  J>.  Commmme^ed  by 
ike  Rigki  Ham.  8ir  Joseph  Banks,  PJtJS.  Head  July  8, 
181S.  [PhU.  9V«nff.  1814,  p.  93.] 

In  a  paper  communicated  to  tlie  Royal  Irish  Aendemy  by  Dr. 
Mooney,  the  method  of  exterminating  any  number  of  quadratic 
Burdfi  i;:^  pointed  uut  by  huccessively  squaring  them  when  brought 
alone  to  one  aide  of  the  equation ;  and  the  pgrntnt  is  an  eitpnaon 
of  the  mme  method :  fint,  toaUsoidiwhoeeindiceaaieanyiotegtal 
power  of  3.  ac  the  Ibaith.  eigMhi  dzteemh,  thiily-aeoond  power,  &e.; 
and  next  to  oubie  siiidi»  and  toaay  number  of  surds  whose  common 
^t||Ma  aia  in  any  manacr  oa«|NmiidMl  of  the  teoia  2  and  3;  next 


Digitized  by  Google 


479 


to  any  oombinatioitt  ol  lufds  wlxMe  indiM  do  not  exeoed  the  niimt)er 
6,  and  to  as  many  as  three  sards,  nttther  of  irhose  indices  exceed 
12»  as  well  as  to  vaxions  otben  whidi  cannot  be  concisely  spedfied. 

AiUifyeU  of  a  nem  Speeiee  cf  Copper  Ore,  Bg  Thomas  llioinson, 
3f.D.  F.R.S.  L.mdE.  Read Noraobcr  18, 1813.  \PkU,  TrmiM. 
1814»  11.45.] 

The  mineral  here  analysed  was  brought  from  the  penmsula  of 
Hiadoatan  by  Dr.  Heyn6,  where  it  ocem  in  eouudeiabk  quantity 
along  with  malachite.  Those  specimens  that  are  freest  from  mala- 
chite are  of  a  dark  bkekish  brown  colour,  soft,  being  easily  scmtched 
with  a  knife,  which  leaves  a  streak  of  a  reddish  biown.  Its  specific 
gravity  is  2*62.  Its  fracture  is  in  genersl  snisll«conchoidal,  but 
with  a  tendency  in  some  pnrts  to  a  foliated  fracture;  but  it  has  not 
yet  been  seen  with  any  ajipcarance  uf  external  crystalline  form. 

It  effervesces  with  iicids,  whicli  form  a  blue  or  green  solution  ac- 
cording to  the  acid  used,  and  leaves  a  red  powder  undissolved. 

One  hundred  grains  treated  with  dilute  sulphuric  acid  lost  l(>-7 
grains  by  escape  of  carbonic  acid  gas. 

One  hundred  grains  having  been  treated  with  muriatic  acid  formed 
ft  green  solution,  from  which  a  dean  plate  ol  zinc  precipitated  48*5 
grains. 

The  red  powder  left  by  cold  muriatic  arid  was  digested  for  several 
hours  in  nitro-muriatic  afi(l.  which  left  2"!  j^rains  of  white  (juartz 
undissolved,  and  afforded  by  ammouia  a  precipitate  of  19*5  grains 
oxide  of  iron. 

In  order  to  determine  the  state  of  the  oxide  of  copper  in  this  ore. 
Dr.  Thomson  put  100  grains  in  fine  powder  into  the  bottom  of  a  tall 
nanow  Tessd,  which  he  then  fiUed  with  water,  and  by  means  of  a 
liBuiel  poured  a  quantity  of  muriatic  add  on  the  ore  at  the  bottom. 
Since  the  ore  was  even  in  this  mode  immediatdy  attacked,  and 
formed  a  solution  which  from  the  commencement  appeared  green, 
he  considers  this  evidence  decisive,  that  the  copper  is  in  the  state  of 
black  oxide,  in  which  lOO  of  the  metal  are  combuicd  with  25  oxygen; 
80  that  48  5  of  copper  precipitated  by  zinc  indicated  60*75  of  black 
oxide  in  the  ore.  and  the  analysis  thus  conducted  prives  an  amount 
of  mg^redieuts  correjjpondmg  witiun  one  per  ccuL.  with  tiie  c^uantity 
originally  taken  for  experiment* 

Since  the  integnmt  parts  of  carbonic  add  and  of  oxide  of  copper, 
as  the  author  has  elsewhere  shown,  are  to  each  other  in  the  ratio  of 
2-75  to  10.  and  as  this  is  just  the  ratio  of  16*7  to  6075,  the  quan- 
titles  contained  in  the  ore,  there  can  be  no  doubt  that  the  carbonic 
arid  and  copper  are  combined  in  the  ore,  constituting  a  carbonate 
of  cojipcr  without  water,  and  in  that  respect  differing  from  both 
malachite  and  the  blue  carbonate,  the  former  of  which  would  appear 
from  Kiaproth's  analysis  to  coutiiin  two  particles  of  water,  and  the 
latter  one.    So  that  the  present  ore  may  be  dibtiu^iurilied  by  the 

ssme  of  anh3rdroas  caibonate  of  copper. 


Digitized  by  Google 


480 


T^p  Hn1<onan  Lecture:  on  some  new  Electro- chemical  Vhcfioynfrw . 
By  William  'I'homiis  Brandc.  Esq.  F.R,S.  Prof.  Chan.  H.  L 
Head  November  25.  1813.  [Phil.  Trans.  1814,;>.31.] 

When  any  decompoations  are  effected  by  meant  of  liie  voltaic 
battery,  it  is  known  that  one  of  the  constltuentB  ia  attracted  towards 

the  jM)9itIve  pole,  and  the  oth<  r  to  the  nej^tlve.  Of  the  ultimate 
chemical  elements  a  \  try  Fmnll  ]  roportion  is  attracted  by  the  former, 
by  far  the  greatest  part  being  attmcted  by  the  negative  poie  ;  and  it 
is  thence  inferred  that  these  are  themselTes  possessed  of  inherent 
positive  electricity. 

Although  all  the  diffefencM  obaemble  between  Toltaic  and  com- 
num  electricity  have  already  been  shown  to  depend  solely  upon 
difference  of  quantity  and  of  intennty,  Mr.  Bmnde  has  thoaght  it 
would  be  desirable  to  trace  their  relation,  with  regard  to  a  series  of 
phenomena  that  have  not  yet  undergone  a  comparative  examination. 

When  the  flame  of  a  candle  i?  interpopied  between  two  bodies 
oppositely  electrified,  Mr.  ruthhcrt^rm  ohscn-ed  thnt  hcnt  paF^e?  to 
the  negiUive  surface,  and  thence  inkrred  llie  pn^F-.igc  of  the  i  lt'<  trie 
liuid  in  the  same  direction.  It  occurred  to  Mr.  Brnnde,  that  po^.sibly 
this  eilect  nuglit  depend  on  tlie  nature  of  the  bubstance  employed 
as  the  combustible  body;  and  by  snbetttuting  the  ilame  of  phosphorus 
instead  of  the  candle*  he  found  the  effects  were  reversed :  for  then 
the  positive  suiliMse  became  considerably  wanner  than  the  negative, 
the  flame  itself  being  now  visibly  attracted  towards  the  positive  balL 
instead  of  inclining  like  the  flame  of  the  candle  toward  the  fie<^tivc. 

The  rapid  formation  of  acid  matter  during^  the  combustion  of 
]»ho«phorus,  appeared  sufficient  to  occasion  the  attraction  of  this 
Ilame  to  the  positive  side,  in  conformity  to  what  occurs  in  voltaic 
experiments ;  and  Mr.  Bmnde  conceive?  the  carbon  and  h}  drocen 
which  abound  in  the  flame  of  tlic  candle  to  be  Lhe  cause  why  that 
flame  takes  the  opposite  direction. 

When  the  flame  of  olefiant  gas  was  substitnted*  the  negative  ball 
was  10^  warmer  than  the  positive ;  the  flame  of  solphuvetted  hydrogen 
gave  only  3*  exce.^s  to  the  negative  ball ;  that  of  phosphuretted 
hydrogen  communicated  2°  to  the  positive  ball.  Arsoiiuretted 
hydrogen  heated  the  nec:ntive  hall  most,  though  the  fume?  of  white 
arson ir  were  visibly  drawn  to%vard  thr  jwiifive  ball.  With  flames  of 
hydrogen  or  of  carbonic  oxide  the  dittcrence  of  temperature  was  too 
small  to  be  fully  dej>en(Ied  on.  but  the  flame  of  the  latter  was  directed 
towards  the  poi>itive  hall.  Witli  res|)e€t  to  sulphur,  no  particular 
direction  was  observed  to  be  given  to  the  flame,  bnt  the  vapour 
poMed  toward  the  positive  ball.  When  potassium  in  a  state  of 
combustion  was  placed  between  the  eleetzined  baOs,  both  the  flame 
and  the  fumes  were  drawn  to  the  negative  conductor.  The  attrac- 
tion of  other  fiunes  being  tried,  not  in  the  state  of  combnstioil, 
ammonia  afforded  no  disitinct  rcult.  Muriatic  gas  was  visibly 
attracted  by  the  jjositive  j>o]e ;  and  nitrous  acid  gas  was  also  drawn 
in  the  same  direction.   The  lumes  that  arise  from,  benzoin  and  £rom 
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ladber*  when  modmldjlieitod,  were  attiaeled  eiadds  totbe  positive 
side ;  but  when  than  bodia  wen  ignited  ao  as  to  admit  a  dense 
snoky  flame,  tlie  caibooaceous  matter  was  drawn,  like  tbal  of  other 

resinous  bodies  and  camphor,  to  the  negative  ball. 

ITie  majontv  of  tlu-sc  Instance;*,  savs  the  author,  'spn'e  well  to 
illuHtTHte  the  inhcrt  nt  ( lectrical  states  of  different  -species  ot  matter, 
and  give  a  further  proof  of  tlie  identity  of  common  and  voltaic 
electricity,  and  especially  the  attraction  of  the  fumes  of  the  phos- 
phoric and  benzoic  acidt»  to  one  side,  and  of  the  fumes  produced  by 
the  oonlmetkm  oC  potHvnm  and  camphor  to  the  other. 

Bnt  there  are  aonie  phenomena  that  did  not  torn  out  ae  might 
have  been  expected.  Tlie  oomhostion  of  caiboretted  hydrogen,  for 
tnatance,  gives  rise  to  the  production  of  water  and  of  cutonic  acid ; 
bat  its  flame  is  attracted  by  the  negative  surfiu;e.  It  is  conceived, 
however,  that  th}«  direction  may  he  j^vcn  to  the  flame  by  its  carbo- 
naceous coateat&  rather  than  l)y  the  products  of  its  combustion. 

Mr.  Bninde  is  of  oi  iiiinii  that  Uic;*e  ex})criuients  may  suggest  a 
fair  expianatuiii  of  the  piienumena  ])rcsented  by  those  bodies  tliat 
are  termed  uiiipohir  by  Mr.  Erman,  becau^^e  when  connected  with 
one  or  other  eztrennty  of  the  voltaic  battery,  they  tranamit  the  in- 
flnence  of  only  one  species  of  dectricity.  'fhe  ihune,  for  instance, 
of  oil  or  of  wax  mnat  be  considered  as  consisting  chiefly  of  these 
bodies  in  a  state  of  vapour;  and  as  their  natural  electricity  is  positive, 
^ey  will  have  no  tendency  to  destroy  that  of  a  positive  pole  with 
which  they  are  connected,  and  the  u^old  leaves  of  an  electrometer 
will  continue  to  diverpr ;  but  when  they  are  applied  to  a  ncjr  Uivc 
pole,  their  iulicrcnt  positive  electricity  will  neutralize  that  ot  the 
i)atter}'  to  which  they  are  united,  and  the  gold  leaves  will  in  con- 
sequence collapse. 

An  Account  of  some  new  Experiments  on  the  Jiuoric  Compounds;  wilk 
some  Obtervations  on  other  Objects  of  Chemicttl  Inquiry,  By  Sir 
H,  Davy,  LL.D.  V,P.R.L    Read  February  13,  1814. 

[PkU.  Thm*.  1814.  p,  6*2.1 

Since  the  df\te  of  those  attempts  of  the  author  to  decumpose 
fluorine,  of  whidi  an  account  hm  already  been  jirinted  in  our 
Tniu^actions,  Uiicl  Irom  which  he  inferred  that  pure  liquid  Uuoric 
acid  consisted  of  hydrogen  united  to  a  base  which  he  had  not  then 
been  able  to  procure  in  a  separate  form,  but  which  is  detached  from 
the  hydrogen  by  various  metals,  he  bss  made  many  experiments  that 
in  his  opinion  tend  to  confirm  this  idea,  though  all  his  attempts  to 
effect  the  actual  decomposition  have  been  unsuccessful. 

Fluate  of  lead,  which,  according  to  the  author's*  view  of  its  consti- 
tution, consist*  of  lead  united  to  the  peculiar  fluoric  principle,  is  not 
decomposed  by  dry  ammonia;  but  by  liquid  ammonia  it  yiiki-  o.vide 
of  lead,  in  consequence  of  the  decomposition  of  \%'atcr  which  gives 
oxygen  to  tlie  lead,  and  hydrogen  to  the  acid  wliich  now  enters  into 
the  composition  of  fluate  of  ammonia. 
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So  «1bo  tilkitf^  iliMte  of  ammonia,  or  fluoborate  of  ammonia,  wliai 
acted  upon  by  chlorine,  yield  no  silica,  or  boracic  acid»  vnleii  In  oobp 
sequence  of  the  presence  of  moisture ;  but  they  form  nuuiate  of 

amTT)oniH,  and  either  siliented  fluoric  or  fluoboric  p^s. 

W  hen  charcoal  was  ignited  in  either  of  the*»e  u:aM's  no  decompo- 
sition was  effected,  but  only  a  diseng^agement  ot  a  httle  inti  mimable 
gas  from  the  charcoal.  Neither  wa»  liquid  fluoric  acid  decomposed 
by  charcoal  heated  to  whiteness  in  a  tube  of  platina. 

Aecofding  to  the  author's  ezperimenti  on  the  decompositum  of 
flnor  sper  by  sulphuric  acid,  the  sulphate  of  lime  whidi  lemama 
after  complete  decoro})08ition  weighs  more  than  the  spar  deoompoaed 
in  the  proportion  of  1 75  to  100.  But  in  order  to  obtain  this  result, 
it  is  necessary  to  collect  the  very  purest  white  Derbyshire  fluor,  and 
to  distil  repeated! V  to  firyiies^s,  lifter  the  addition  of  fresh  acid  at  each 
repetition.  By  coraputinL'"  u\nm  the  eighth  result,  and  Piipposiner  the 
number  representing  calcium  to  be  40,  that  for  fluorine  is  estimated 
to  be  34-2. 

By  forming  fluate  of  potash  from  a  known  quantity  of  gubcarbonate, 
tiie  number  obtained  for  fluorine  appeared  to  be  aKKHH  33*6. 

From  these  experiments,  and  others  made  on  the  quantity  of  fluate 
of  potash  obtained  from  hydrate  of  potMh,  tiie  author  infers  that  the 
number  representing  fluorine  may  be  estimated  at  about  33. 

Two  cubical  inches  of  ammoniacal  gas,  weighing  36  grains,  were 
found  to  combine  with  one  of  sllicated  fluoric  gns,  which  were  found 
to  weigh  110'7,  the  number  for  which  i?  thence  inferred  to  be  9^'4  : 
and  it  is  presumed  to  consist  of  two  parts  fluorine,  and  one  of  siiicious 
basis. 

The  author  has  made  many  experiments  with  the  hope  of  deter- 
mining the  quantity  of  oxygen  in  silicay  but  has  not  succeeded  to  hia 
aatiafectioa.  However,  aince  one  part  of  nlica  requires  more  than 
three  timea  its  weight  of  potassium  to  decompose  it,  this  seems  to 
show  that  silica  cannot  contain  much  less  than  half  its  weight  of 
oxygen.  But  be  has  not  been  able  to  obtain  its  basis  in  a  separate 
state  50  as  to  ascertain  its  exact  nature. 

Sir  Humphry  Davy  has  at  various  times  made  inmiy  experiments 
to  endeavour  to  detect  oxypren  in  chlorine,  in  c  onformity  to  the 
opinion  still  maintained  by  many  persons,  that  this  is  one  of  its 
elements,  but  without  success,  bulphuret  of  lead  when  acted  upon 
by  chlorine,  gaye  the  muriates  of  sulphur  and  of  lead,  and  not  sulphate 
of  lead,  as  might  possibly  be  eipeeted.  Neither  is  muriate  of  lead 
decompoaed  by  sulphureous  add  gaa,  which  might  be  expected  to 
take  oxygen  if  any  were  present. 

It  appears,  on  the  whole,  to  the  author  impossible  to  give  stronger 
evidence  of  chlorine  beinL'"  undecompoundcd.  Tn  bis  estimntion  it 
ranks  with  gold,  »ilv(  r.  hydrogen,  or  oxygen.  He  admits  t]i;tt  jier- 
sons  may  douV)t  whc  thcr  these  are  elements,  but  thinks  it  not  philo* 
aopiucal  to  douht  wiiether  it  has  yet  been  decompounded. 

In  reply  to  some  arguments  lately  advanced  by  Professor  Berzelius 
in  f afour  of  the  presence  of  oxygen  in  ehknine,  deduced  from  the 
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laws  of  multiple  proportiatis.  Sir  Humphry  D»vy  observes,  that  the 
fact  is,  that  the  oxTrren  which  Prv)fessor  Bcrzelius  ?up|x>*=e?  to  ]ye  m 
the  chl<trine  i>  combined  with  the  metal?  :  and  that  with  respect  to 
any  rtgiilarilies  among  multipie  |  report ious.  there  is  no  general  hiw 
observable.  Azote,  for  instance,  combines'  with  three  volumes  of 
hjdni|pa«  When  combiaed  with  oxygen  it  may  be  united  to 
3»  or  1|  of  MM  bodjr,  and  in  cnm'hiiwtiwi  witii  cMoiine  it  wutei 
vith  roar  Yolomes. 

The  author  oombati  tlie  notion  of  oxygen  being  conaideied  «■  Hie 
'pmaflke  of  acidity,  and  contends  that  hydrogen  enters  into  the  com- 
position of  neaHy  as  many  acids  as  oxy^n ;  that  cfalohne  and  fluorine 
are  merely  bodies  of  the  same  cln«?,  which  like  oxysren  combine  with 
^eat  energy%  but  do  not  owe  these  properties  to  the  presence  ol  any 
oxygen  contained  in  them. 


Sotne  Krpprimrnts  and  Observations  on  a  nrtc  Suhstnnrr  u-hirh  becomes 
aviolel-colourf  ri  Cas  by  Hent.  By  Sir  Humphry  ihivv,  i\  nt.  LL.D, 
F.R.S.    Read  January  20,  1S14.    [Phil.  Tram.  1S14.  p.  74.] 

The  discovery  now  announced  to  the  Society  was  made  about  two 
years  since  by  M.  Courtois,  a  manu&cturer  of  saltpetre  at  Piiri?.  It 
is  procured  from  the  iishc**  of  sea-weeds:  after  tlie  extraction  of  the 
€Jarbonatc  of  soda,  t!ie  addition  of  stroni^  sulphuric  acid  cxtricHtc-* 
this  fsuhstance  in  the  form  of  a  violet  vaiK)ur,  which  condeii>?e?  m 
crystals,  that  iiave  the  colour  and  lustre  of  plumbago.  The  colour  of 
its  Ti^xmr  has  occasioned  the  French  chemists  to  give  it  the  name  of 
iode,  from  UtBris,  motaeeouM. 

Specimens  of  this  substance  were  given  to  MM.  Desormes  and 
Clement,  who  have  given  a  memoir  upon  it  to  the  Imperial  Institute, 
describing  its  principal  properties.  Its  specific  gravity  is  said  to  he 
about  4.  It  vohitilizes  at  a  temperature  rather  below  that  of  boiling 
Water.  It  combines  with  phosphorus,  with  sulphur,  with  metals. 
metnlHc  oxides,  and  witli  alkalies,  formincr  with  ammonia  a  detonating 
compound.  It  dissolves  in  alcohol,  or  ether;  and  with  hydro^n  it 
forms  a  compound  very  similar  to  muriatic  acid  gas,  but  wliich  M. 
Oay-Lussac,  in  a  memoir  read  to  tlie  Institute,  shows  to  be  a  pecu- 
liar add,  distinct  from  the  mniiatic:  and  he  compares  the  body  itself 
to  ozymuriatic  add  or  chlorine;  for,  like  that  body,  it  may  either  be 
supposed  nmple,  or  thought  to  contain  oxygen. 

Sir  Humphry  Davy*s  first  trial  was,  whether  muriate  of  silver 
could  be  formed  from  it;  and  he  found  that  the  precipitate  occasttmed 
by  it  from  nitrate  of  silver  differed  from  the  muriate  in  l>ein!^  ycll(»w 
■when  first  foniu  tl,  and  red  when  fusetl  by  a  moderate  licut.  ilus 
compound  wa:*  decomposed  by  *  'sed  hydrate  of  pota-'h,  or  solution 
of  ]K}tash,  and  gave  an  oxide  of  silver,  the  t>xygcn  ui  w  hieh  is  a.-cribod 
by  the  autlior  to  the  presence  of  water.  This  com)>ound  of  ioile  and 
mlirer  was  also  formed  by  direct  action  of  the  purple  vapour  on  silver 
leaf,  and  was  found  to  be  red  ar.d  fusible  as  in  the  former  cx|ierimcut. 

PbtMsium  heated  in  the  vapour,  bums  slowly  with  a  pale  blue 
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light,  Ibnning  a  white  fusihle  substance  aoliible  in  water,  and  acrid 
to  the  taste,  fVom  which  iode  is  again  sqpamtecl  by  sulphmic  acid. 

lode  was  found  to  combine  with  chlorine  into  a  yellow  volatile 
solid,  from  which  iode  was  again  separated  by  solution  of  potash,  not 
in  excess. 

When  iode  is  heated  with  oxygt;n  fras,  ur  with  oxymuriate  of  pot- 
ash, it  undergoes  iio  change.  When  heated  in  the  presence  of  iron, 
zinc,  tin,  lead,  or  mercury,  out  of  the  contact  of  air,  it  forms  com- 
pounds that  are  fanble  and  Tolatile.  and  have  a  yellow»  orange,  or  red 
odour,  excepting  the  compound  Ibnned  irith  zinc,  which  is  vhite« 

The  compound  of  iode  and  iron,  when  exposed  to  an  alkaline  so- 
lution, yields  oxide  of  iron,  but  it  eombines  witli  dry  ammoniacal  gas 
without  decomposition ;  whence  the  author  infers  that  the  foxmation 
of  oxide  depends  on  the  presence  of  water. 

When  iode  i'^  hcatt d  in  hydrogen,  the  ga.s  expands  considerably, 
and  the  comi)ouud  is  found  to  be  highly  acid,  r«i})idly  absorbed  by 
water,  forming  a  liquid  acid  without  colour,  but  becoming  tawuy  by 
dissolving  an  excess  of  iode. 

Iode  eombines  with  phosphorus,  prodoeing  lieait  ^tbout  light ;  a 
solid  compound  is  formed Hiat  is  fusible  and  irolattle ;  and  a  strongly 
acid  gas  is  extricated*  that  is  readily  absorbed  by  water.  When  po- 
tassium or  mercury  are  heated  in  this  gas,  they  extricate  hydrogen 
equal  to  half  the  volume  of  the  gas,  and  are  found  combined  with 
iode ;  so  that  this  otis  appears  to  nri«e  from  the  presence  of  hydrogm 
probably  contained  in  the  ii}u)>phoru«. 

When  tlie  fusible  compound  witli  phosj)horus  is  acted  upon  by 
Water  and  iieated,  much  gas  arises  that  is  acid  and  spontaneously  in- 
flammable, and  tlie  remaining  liquid  is  found  to  contain  hydrophos- 
phorous  acid. 

When  iode  is  thrown  into  a  moderately  strong  solution  of  potash, 
two  compounds  are  formed,  as  in  tiie  formation  of  oxymuriate  of 
potash.    The  first  appears  in  crystals,  which  form  Immediately,  and 

fall  to  the  bottom  of  the  solution,  and  are  analogous  to  h3rperoxymu* 
riate  of  potash,  and  very  similnr  to  it  in  properties.  But  t!ip  solution 
contains  a  dilTerent  salt,  witiiout  excess  of  ox  vtren,  being  simple  iodate 
of  potash.  The  crystals  are  sparingly  soiul)lc  in  water,  dedagrate 
when  mixed  with  charcoal,  and  yield  abundance  of  oxygen  when 
heated. 

By  passing  the  purple  vapour  over  red-hot  ])otash,  oxygen  is  alao 
ezpdled ;  and  it  appears  that  cxygen  quits  the  triple  compound  at  a 
red  heat. 

The  affinities  of  this  body  for  potassium  and  the  metals  are  inferior 
to  those  of  chlorine  for  the  same  bodies;  and  accordingly  It  is  ex* 
tri rated  firom  them  when  the  compounds  are  exposed  to  oxymuiialie 

When  the  comjiound  of  iode  witli  potassium  is  acted  upon  by  sul- 
phuric acid,  a  diderent  class  of  phenomena  appear  in  consequence  of 
the  decomposition  of  Uie  add,  and  of  the  water  present.  Sulphureous 
add  is  disengaged,  mixed  with  the  acid  gas  formed  by  the  union  of 
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iode  with  hydrogen ;  whilst  the  oxidated  haae  renudiis  in  aobitioii  in 
the  state  of  sulfate  of  potash. 

When  the  same  compound  is  acted  upon  by  nitric  acid,  nitnraa 

gas  and  the  purple  vapour  are  extricated. 

When  thw  compound  is  acted  upon  by  liquid  muriatic  acid,  it  is 
comj)letcIy  dissolved.  The  excess  of  muriatir  acid  may  be  driven 
otF  by  heat,  and  the  acid  formed  by  iode  and  hydrogen  found  in  the 
liquor. 

When  oxy-iodate  of  potash  is  dissolved  in  muriatic  add,  muriate 
of  potash  crystalliM,  and  the  yellow  eomponnd  of  oxymuriatic  gas 
and  iode  remains  in  solntion. 

When  liquid  ammonia  poured  upon  iode,  the  Uack  fulminating 
powder  oheerved  by  MM.  Desormes  and  Clement  is  produced;  and 
the  salt  remaining  in  solution  is  found  by  Sir  Humphry^  Da^*}'to  con- 
sist of  ammonia  combined  with  iodic  acid,  puch  as  was  before  formed 
by  the  union  of  uidc  and  hydrogen  ;  nnd  ho  hence  infer*  that  the  ful- 
minatinsT  compound  consists  of  iode  and  azote,  since  no  azote  escapes 
during  its  formation. 

From  several  experiments  made  upon  the  proportion  in  whieh  lliit 
body  nnitea  with  potasrium,  or  with  potash  and  with  sodium,  the 
author  infers  tfaattiie  numbtf  repreerating  it  will  be  about  165,  that 
for  potassium  being  75  ;  and  consequently  that  the  add  gas  fbnned 
by  its  union  with  hydrogen  must  be  by  far  the  heaviest  known  gas. 

With  respect  to  the  electro-chemical  properties  of  iode,  the  author 
observes  that  it  is  not  decomposed  by  voltmc  electricity  from  points 
of  charcoal  exposed  to  it  in  the  state  of  purple  vapour ;  that  it  is 
u  non-conductor  of  electricity ;  tiiat  it  aj)pears  at  the  positive  pole 
when  salts  containing  it  are  decomposed  m  the  voltaic  circuit,  with 
the  exception  of  its  combination  with  chlorine,  from  which  it  ia,  on 
tbe  contrary,  found  to  pan  to  the  negative  surface. 

Eram  idl  thCM  tacte,  tlie  author  iniferB  that  iode  ia  an  undecom- 
pounded  body,  leeembling  metals  in  specific  gravity,  lustre,  colour, 
and  high  elementary  weight ;  in  chemical  agency  and  electro-che- 
mical habitudes  resembling  chlorine,  fluorine,  and  oxycren  ,  liaving  a 
stronL'-er  affinity  tlian  oxygen  for  most  metals,  but  extrj.uti.cl  from 
nio-t  uf  them  bv  chlorine  ;  niireeing  with  chlorine  and  lluorine  in 
forminp^  a  strong;  ru  ul  MiLli  hydrogen;  and  with  oxygen  in  forming 
an  acid  with  tin,  and  substances  apparently  alkaline,  with  potassium 
or  sodium,  which  neutralize  dry  boracic  add,  and  form  witli  it  a 
purple  glasa,  from  which  iode  may  be  separated  by  sulphuric  add.^ 

In  condusion  the  author  obeerves,  that  the  acid  formed  by  thia 
body  with  hydrogen  and  with  tin  may  be  termed  hydriodic  and 
stanniodie  adda.  But  for  the  salts  which  it  forms  w^ith  various  ba«cs, 
he  pmposes  some  termination  which  shall  be  merely  arbitrar)',  as 
Argentnma,  for  tlie  compound  it  forms  with  j^ilvcr;  Calcama,  for  its 
com])oiind  with  hme,  &c. :  so  that  the  fluate.  iodatc,  and  muriate  of 
lime  are  to  be  distinguished  by  the  ap^Hfllutious  of  ctilcala,  calcumu, 
calcana. 
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Am  AcamiU  of  a  Family  having  Hands  and  Feet  with  svjirrnumcraty 
Fmgers  and  Toes.  By  Anthony  Carlisle,  Esq,  F.R.S.  Jn  a  Lrtter 
addressed  to  the  Right  Hon.  Sir  Joseph  Ranks.  Bart.  KM,  FM^, 
Read  December  23.  1813.    IFhU,  Tram.  1814, /i.  94.] 

inquiries,  thnmgh  four  succ^aive  geiieratifmt»  from  Zerah  Colbum, 
the  American  calculating  boy.  to  his  great  grandmother,  wlxMe 
maiden  name  had  been  Kendall,  but  of  whose  brolhen,  aaten»  or 
parents,  the  present  generation  possesi*  no  record. 

This  woman  had  five  fingers  and  a  thumb  oa  each  hami,  and  six 
toes  on  each  foot. 

She  had  eleven  children,  ten  of  whom  arc  ^idd  to  have  had  the 
same  peculiarity  complete ;  but  one  daughter,  the  grandmother  of 
the  preaeat  boy,  had  one  of  her  handa  natiirally  fomicd. 

Of  the  next  generation  there  irere  fbor  perMMia.  Abiah,  tiie  boy^a 
fiither,  and  two  otheiB,  had  the  peculiarity  complete ;  hut  one  of  hia 
nncles  was  like  the  grandmother,  with  one  hand  natural. 

The  present  genemtion  are  eight  in  number,  of  whom  four  are  na- 
turally fomi«  (l  as  tlieir  mother  is;  the  rest,  inciodiog  Zenih  the  cal- 
culator, have  tlie  jiecnllarity  com{)lete,  with  the  excejjtion  of  his 
eldest  brother,  who  iia»  one  of  his  feet  natiiriilly  foniu  d. 

It  appears  to  Mr.  Carlisle,  tlxal  tliese  inatauces  are  s>iiiiicientiy  rare 
to  be  added  to  the  numerous  caaea  on  recofd  of  peculiar  atfuetui'ea 
continued  by  hereditary  descent,  in  the  hope  that  a  greater  aocumn- 
lation  of  fattB  may  enable  future  phyaiolo^ta  to  tnioe,  in  acme  de- 
gree, tlie  laws  which  govern  such  productiona;  more  eapedally  if  at- 
tention be  paid  to  the  relative  influence  of  the  nude  and  female  aex 
in  the  propagation  of  pecuUaritiea. 

Eiperiments  and  Observations  on  the  influence  of  the  Nerves  of  the 

riqhth  Pair  on  the  Secretions  of  the  Sfomnrh.  By  B.  C  Brodie, 
K>ij.  F.R  S.  Communicated  by  the  Society  for  fhf  Prmnotion  of 
Animal  Chenustry,  Read  February  10, 1814.  \J'hii.  Tram.\%\4, 
p.  102.] 

Fonner  experiments  having  shown  that  when  the  functions  of  the 

brain  arc  destroyed  the  secrcton-  org^ans  invariably  ceased  to  perform 
their  otfirr,  and  consequently  that  the  various  secretions  were  pro- 
bably dejtc  nclont  oa  nervoub  inliuence,  it  appeared  desirable  to  asrer- 
tain  this  puail  by  dinding  the  nervous  branches  by  which  some  one 
gland  i&  supplied,  and  observing  the  etfect.  But  on  account  of  the 
difficulty  of  the  operation  itaelf,  and  of  the  injury  done  to  adjacent 
partly  it  appears  extremely  difficult  to  detennine  the  real  influence  of 
the  nenrea  in  the  natural  state  of  all  tiiefonetiona.  There  are.  how- 
ever, aome  experiments  on  the  preternatural  secretion  excited  by  the 
action  of  anemCp  and  its  interruption  by  division  of  the  nerves,  which 
the  author  think?  may  deserve  to  be  recorded  as  tending  to  elucidate 
BO  important  a  subject. 
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Mr.  firodis  had  liDnnaly  olitenred  in  do|^  poisoned  by  arsenic,  a 

very  copious  secretion  of  mucus  and  watery  fluid  from  the  coats  of 
the  stomach  and  intestines,  and  ?o  rapidly  excited,  that  he  conceived 
this  to  be  u  t;ivourable  !n!*tance  fur  ubservin|^  the  effect  of  dividin|^ 
thu±>e  nervea  which  Mi])ply  the  stomach. 

He  consequently  divided  tlie  nerves  of  the  eighth  pair,  with  the 
accompanying  sympathetic  nerves  in  the  neck  of  a  dog,  and  imme- 
diately afkerwaida  inaertied  ten  grains  of  aneoic  Into  a  wound  in  the 
tbigh.  The  tymptone  which  usually  appear  finom  the  poison  of 
anenic  were  soon  produced ;  but  though  the  dog  lingered  under  this 
treatment  three  hours  and  a  half,  none  of  lliat  watery  mucus  observ- 
able in  other  instances  of  death  by  arsenic  was  found  in  tlie  stomach 
and  intestines,  though  both  stomach  and  intestines  were  found  much 
inflamed. 

In  a  second  exptriinent,  during  nine  hours  that  the  dog  lingered 
under  the  eficcts  of  the  arsenic  applied  also  to  a  wound,  no  such  se- 
cretion had  taken  place. 

In  the  third  instance*  the  dog  was  made  to  swallow  a  aolution  of 
aiaenle,  with  the  same  result,  after  he  had  lingoed  three  hours. 

Since  in  the  preceding  trials,  respimlbn  was  disturbed  in  conse- 
^pwnce  of  the  injury  done  to  the  nerves  supplying  the  thorax,  a  fourth 
experiment  was  made  by  dividing  the  lower  branches  of  the  eighth 
pair  after  their  passage  through  the  thornx.  where  thev  appear  in  the 
cesophagus,  just  above  the  cardiac  oritice  of  the  stouiiu  h.  In  this 
mode  of  operating  the  respiration  was  not  aflPected ;  but  sLill  the 
symptoms  and  visible  effects  of  the  arsenic  were  the  same  as  before, 
without  any  fluid  evacuations  from  either  the  stomach  or  intestines. 

From  these  experimeatSt  the  author  thanks  it  hardly  possible  to 
avoid  the  oondusunit  that  the  sup]  ressum  of  these  secretions  was 
owing  to  the  diviaicn  of  tiie  nerves ;  and  that  the  secretions  from  the 
stomarii,  in  general,  must  be  much  under  the  contnml  of  the  nervous 
system.  But  it  i^pears  premature  to  deduce  any  conclusion  respect- 
ingp  their  itifliii>ii<}ft  over  other  siH*.r**^*w- 

On  fi  fo99\l  human  ^kefffon  from  Gundalfynp^ .  7?t/  Charles  Konig, 
Esq.  F.R.S.  In  a  Letter  addressed  to  the  Right  Hon.  Sir  Joseph 
Banks,  Bart.  K.B,PM^.  Head  February  10, 1814.  IPhU.  Trans. 
1814, 107.] 

The  skeleton  described  in  this  letter  was  contained  in  a  mass  of 
stone  nearly  two  tons  in  weight,  brought  home  by  Sir  Alexander 
Cochrane,  and  ])rcsented  by  the  Admiralty  to  tlie  British  Museum. 
The  existence  of  such  skeletons  had  been  mentiuned  by  General 
Emouf,  in  a  lutter  to  Faujas  St.  Fond,  ])ul)li-lied  in  the  fifth  volume 
of  the  Annales  du  Muatutn  ;  aiid  also  by  jLavaifcse,  m  iiis  Voyage  d  la 
7)ri$udad.  The  block  brought  home  by  Sir  Alexander  Cochrtyie  agreed 
very  conectly  with  die  description  given  by  General  Emouf,  mea- 
suring 8  feet  by  2|.  having  very  much  the  appearance  of  a  huge 
nodulo  separated  firoin  a  surrounding  mass*  widwrnt  any  marks  of  a 
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tool,  exceptitig  a  few  holes  that  had  evidendy  heen  made  to  aasiit  in 
raising  it.         situation  of  the  skdetoo  in  the  Uock  was  ao  super* 

iicial.  that  it  had  probably  been  discovered  by  the  projection  of  a  part 
of  the  left  fore-arm.  Ncverthelej^=,  the  operation  of  laying  the  whole 
open  to  view,  whh  all  the  care  tliat  ^^  requisite  for  its  preFervation, 
WHS  attcndecl  v.  ith  verv  con?iderablr  riittiniltv,  on  account  of  the  ex- 
cesiiive  hardiiesis  of  the  stone  adjacent  to  the  bones,  and  the  compa- 
rative softness  of  the  bones  iheinselves. 

Unfortonately  the  skull  is  wanting ;  and  the  autlior,  with  iniicli 
reason,  regrets  the  loss  of  this  characteristic  part,  which  by  its  fonn 
might  hAYe  tfaTown  some  light  on  the  period  when  it  was  deposited, 
or  at  least  as  to  the  nation  to  whom  the  individual  belonged.  Hie 
vertebra  of  the  neck  are  also  lost  along  widK  the  head  ;  the  thorax 
bears  marks  of  violent  compression.  The  Fcven  ribs  of  the  left  side 
are  complete,  but  <!i^located.  Those  of  the  right  side  are  all  broken  ; 
and  their  extreinilies  arc  found  on  the  left  side  of  the  spine.  Snrh 
parts  of  the  arms  and  legs  as  remain,  are  found  in  their  natuTn]  j po- 
sition ;  but  many  are  entirely  vvautiug,  and  niobt  are  hroii.eu,  or 
otherwise  imperfect. 

The  bones  are  thought  to  have  acquired  a  degree  of  hardness  rinoe 
theur  first  exposurcp  though  still  far  inferior  to  that  of  the  surrounding 
stone.  A  smalt  portion  of  one  of  the  bones  examuied  by  Sir  Hum- 
phry Davy  was  found  to  contain  a  part  of  its  animal  matter,  and  the 
whole  of  its  phosphate  of  hme.  The  rock  in  which  they  are  imbedded 
consists  of  a  calcareous  snrtrl,  firmly  agglutinated.  Some  of  tl^e  irrains 
appear  to  be  portions  of  compact  limestone ;  others  are  jntrticles  of 
z(>o]ihytcs  ;  st)me  white,  others  yellowish  ;  and  many  vrhich  are  red 
ill  various  degrees  appear  to  be  fragments  of  Millepora  mimacea.  Some 
shells  are  also  found,  but  in  no  great  number ;  one  of  them  much  re- 
sembles Heiix  aevto  of  Martin ;  and  another  is  a  Turbo,  the  spedes 
of  vhich  is  not  yet  determined.  The  only  bony  substance  observed 
beside  the  skeleton  itsdf»  has  a  concentric  laminated  structure,  and 
appears  to  be  part  of  a  tusk,  but  from  what  animal  cannot  be  ascer- 
tained, 'llu  re  arc  also  hm  and  there  a  few  specks  of  a  black  sub- 
stance that  has  the  properties  of  charcoal. 

Hv  the  workmen  employed  in  exposing  the  skeleton,  tlie  stone  is 
thought  to  be  harder  than  statuary  marble,  by  the  degree  of  impres- 
sion made  by  their  saw  or  chisel.  Its  formation  appears  to  he  similar 
to  that  of  common  sandstone,  only  that  the  grains  of  which  it  is  com- 
posed are  calcareous,  and  have  in  some  parts  become  confluent,  par- 
ticularly in  the  parts  adjacent  to  the  bones,  and  in  these  parts  Dr. 
Thomson  has  found  traces  of  phosphoric  acid.  From  all  the  circum- 
stances, it  is  pretty  ev  ident  that  the  injury  which  the  bones  have 
sustained  has  occurred  subsequently  to  their  dejwsition,  and  before 
the  sand  in  which  they  lie  had  concreted  into  the  present  stony  sub- 
stance. 

With  respect  to  the  period  at  which  this  may  have  liappcned,  the 
authur  tliinks  it  impossible  to  jiionouncc  with  decision.  It  may  be 
of  very  recent  formation,  but  there  in  nothing  vvhicli  uecetsarily  im- 
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plies  it  to  be  no.  I'lic  presence  of  animal  matter  is  by  no  means  cuu- 
elusive;  since  boneii  from  the  plaster  quarries  at  Paris  still  contain  it. 

(Jnforttmately,  our  geological  knowledge  of  Guadaloupe  is  yet  too 
imperfect  to  iMut  in  deterauning  this  qucttUm.  The  only  potitiTe 
infomistioii  Mag,  iSbat  die  bed  in  wiuch  these  ikeletonfl  are  found  ie 
nearly  an  English  mile  in  length,  and  that  it  is  ooveied  by  the  8e»  at 
high  water* 

A  new  Method  o/^  deducing  a  first  Approximation  to  the  Orbit  of  a 
Comet  from  three  Geocentric  Observations.  By  James  Ivory,  yljtf. 
Communicated  hy  Henry  Brougham,  Eitq.  FM*S,  Read  February 
17,1814,    [PA*/.  Triui*.  1814,|».  121.] 

AllhoDgfa  it  be  true  that  three  geocentric  obtervations  are  really 
auflicient  for  determining  the  parabolic  orbit  of  a  comet,  aa  well  aa 
the  elliptic  orbit  of  a  pkmet ;  the  latter  problem  is  far  the  eaner,  be- 
cause we  can  select  those  position!  of  a  planet  from  which  its  helio- 
centric pl»w=  nro  found  without  any  intricate  rnlculntion  :  but  with 
regrird  to  comets  it  is  far  othtTwi^p,  Since  tin  ir  ajiju  aranre  is  uii- 
t'xpected,  we  are  under  the  nc(  t  oi  dniMing  our  lotureuces  from 
those  positions  in  which  they  niay  liappcn  to  present  themselves  ;  and 
it  is  generally  extremely  dithcult  to  deduce,  witli  accuracy,  their 
hetiooentric  poeitbna  from  oboervations  neceaiarily  confined  to  a  small 
part  of  their  orbit. 

In  Older  to  obtain  an  qiproximate  aolntion*  Sir  Isaac  Newton  con* 
aidered  a  email  portion  of  the  orbit  as  a  straight  line,  the  projection 
cf  which  on  the  plane  of  the  ecliptic  will  be  also  straight,  and  the 
parts  of  each  will  bear  the  same  proportion  to  each  other  as  the  in- 
tenals  of  observation.  lint  tbree  observations  alone  leave  tlie  pro- 
blem indetenuiiuite;  and  tiiough  when  four  observntions  are  employed 
the  problem  is  generally  determinate  and  easily  solved,  it  is  also  often 
indeterminate  even  when  four  are  employed. 

In  general  it  may  be  eaid  that  no  aolntion  la  free  from  tlus  imper* 
fectiflD,  in  which  the  velocity  in  the  orbit  does  not  enter  aa  a  prin« 
eipal  condition,  as  in  the  methods  of  Boscovich,  Laplace,  and  Le- 
gendre.  But  in  that  of  Laplace,  the  first  and  second  diiferential  co- 
efficients of  longitude  and  latitude  can  be  obtained  but  imperfectly, 
nnd  only  by  inter})olation :  and  in  that  of  Le'^endre  bis  formulae  are 
com]ilic-ated,  suid  the  number  of  equations  th^t  re(^uire  to  be  solved 
render  it  ill  adapted  for  genend  use. 

The  object  of  the  present  paper  is  to  give  a  new  >uiution  of  the 
problem,  which,  in  the  author's  estimation,  is  at  least  as  accurate  as 
any  former  method ;  and  in  practice,  he  thinks,  as  commodious  as 
the  nature  of  such  a  calculation  can  weU  admit. 

After  detailing  the  particulars  of  tiiis  method,  which  from  its  na- 
ture cannot  admit  of  abridgement,  the  author  gives  various  instances 
of  its  successful  application  in  discovering  the  orbits  of  the  comets  of 
1769,  1781,  and  two  comets  of  1S(V>,  from  observations  selccttMl  hy 

Legendre  for  the  munc  purpose ;  mid  lit;  shows,  by  compariaoa  ul  his 
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mnltB  with  those  demoiti  which  M.  Mechain  obtuned  fay  Liplace'« 

method*  with  tho^e  obtuned  by  Legendre  himself,  and  with  tlkne 
vltiiiiately  deduced  as  corrected  elements  from  the  latest  obtemtiooa» 

how  near  an  approximation  i?  obtained  by  the  methml  here  j^ven ; 
so  that  the  apparent  i  rrors  se  em  rather  to  be  those  of  ol«*en'ation, 
which,  in  fact,  are  not  susce])tiblc  of  ^eat  accuracy  even  \%itii  tiie 
best  instruments,  and  with  the  greatest  c  ure,  on  jircount  of  the  haz€ 
or  coma  with  wiiicli  thG»e  bodies  are  g^uerally  auiruuuded. 

On  tht'  Affections  of  Ught  trarmnilted  through  cry  at  ulltzed  Bodin.  Bg 
David  Brewster.  LL,D,  F.R.S,  Edm.  and  F.S.A,  Edim.  In  a 
LHter  to  Sir  Humphry  Davy,  LLJ),  F.R^.  Read  December  33, 
1813.    [Pkil.  TroM.  1814,  j».  187.] 

The  present  experiment^,  to  which  the  author  has  been  led  by  dis- 
covering the  singular  property  of  ag^ite  (lesenl)ed  in  his  t(.)rmer  com- 
municatioa  to  the  Society,  have  been  attended  with  rciiuits  wliich 
he  consideri  so  eztraordmary,  that  they  appear  to  lead  to  the  very 
mysteriea  of  physical  optics,  and  eilttbit,  he  says,  a  series  of  appear- 
ances, which  §u  auipass  in  qUendonr  and  variety  all  other  j»heno> 
mena  of  light. 

This  paper  treats,  first,  of  the  polarizing  power  of  lihe  agate ;  se- 
condly, on  that  structure  of  the  agate  on  which  its  properties  depend; 

tliirdlv,  on  |>ccullnr  colours  exhlbitt*(l  bv  it ;  fourthly,  <^n  the  dejmla- 
rization  of  li^ht ,  and  tifthly.  oa  certain  elliptic  Odloured  rings  pro- 
duced by  obliquely  depoianzmp  crystals. 

With  respect  to  the  polarizing  power  of  the  agnte.  Dr.  Brewster 
has  before  shown  that  a  ray  of  light  transmitted  through  a  slice  of 
laminated  agate,  cut  at  right  angles  to  ita  l^miw^  maybe  transmitted 
through  a  prism  of  Iceland  spar  without  being  subdivided,  being  re- 
fracted ordinarily  in  one  direction,  and  extraordinarily  when  tiie  piin- 
cipal  section  of  the  spar  is  transverse  to  the  laminae  of  the  agate. 
The  author  observed  at  that  time  a  nebulous  light  that  accompanied 
the  ]>nj!'ht  imagr*"  of  a  Inminoiip  object  «pen  throuerh  the  n^te,  con- 
«istnii^  ot  rays  tliat  were  not  simiiariy  alfectcd.  He  now  adds,  that 
this  nebulous  light  is  opjxjsiirii/  affected,  being  refracted  like  the  ex- 
traordiiijiry  rays  transmitted  through  Iceland  spar,  and  accordingly 
disappearing  when  the  bright  image  is  most  discernible,  and  vice 
vend.  But  though  the  polsnnlion  of  tiiese  rays  be  different,  the 
reiraction  of  both  is  the  same. 

In  order  to  convey,  as  accuiatdy  aa  may  be,  an  idea  of  the  stmc- 
tare  of  the  agate  having  these  propeitiea,  the  author  assists  his  de« 
acription  by  delineations  of  the  appearances  which  the  substance  itself 
presents  in  consequence  of  the  variations  In  finene??  of  the  larainie. 
their  curvatures,  or  opacity.  Some  of  the  lamina!  are  white,  others 
transparent ;  some  straight,  others  variously  cun'ed  ;  and  where  finest 
and  most  transparent,  exhibiting  an  appearance  of  small  waves  on  a 
surfsce  of  water  rippled  by  a  eentle  breeze,  and  dependuig  on  email 
variatimia  of  tiis  incIuMlioii  of the  laminie. 
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la  tbis  eommmicatioii  the  atttfaor  agcin  notices  certain  coloured 
images,  seen  on  each  side  of  the  flame  of  a  candle,  or  other  luminous 
object  seen  through  the  apite,  one  at  \0-°,  and  a  second  at  21°, 
but  which  he  is  not  yet  to  explain,  and  supposes  to  be  a  new 
case  of  productiuii  of  colours. 

Dr.  Brewster  next  ^ivcs  the  result  of  experiments  on  the  trans* 
mission  of  light  previously  polarized,  tlirough  various  substances,  and 
nolicee  thoeepowtiom  <rf  crotalliged  bodice  in  which  the  pcdariiatioii 
continues  undian^ed,  and  thoee  Intennediate  poeilkiiis  at  which  com- 
ptobe  depolarization  takes  place;  and  adds,  that  such  effiscts  are  also 
occasioned  by  plates  of  horn,  giun*aiabie,  f^w,  tortoise-sheU,  and 
even  plate  glass. 

In  addition  to  these  properties,  which  mica,  topaz,  and  rock  crystal 
po^esa  in  common  with  other  cr}'stanized  Ixjtlii  s.  Dr.  Brew«ter  ob- 
serves, that  they  have  the  power  of  depolarizing  in  ccrUun  oblique 
positions,  which  he  considers  peculiar  to  them.  And  at  the  same  tunc 
these  bodies  have  certain  obhque  positions  in  which  they  do  not  de« 
polarae,  and  which  he  tenns  neutral. 

In  the  preceding  experiments  depdarintion  has  been  efieeted  by 
the  interposition  of  a  second  body,  through  which  the  rays  are  trans- 
mitted after  having  been  previously  modified  by  some  polarizing  sub- 
stance ;  but  the  author  observes  that  these  effects  may  both  be  pro- 
dnccd  by  the  game  rr}'stfil?,  if  the  direction  of  the  Ught  be  such,  that 
aft(  r  rejection  fruni  the  posterior  surface  it  will  coincide  with  the 
oblique  depolarizing  axis. 

It  was  in  attending  to  the  affections  of  light  thus  polarized  and 
depolarized  by  a  plate  of  topaz  iVvth  of  an  inch  in  thickness,  that 
the  anthor  observed  certain  elliptical  odomBd  rings,  which  he  oon- 
aders  entirelynew;  and  as  he  thinks  ^em  impoitani  he  takes  mndi 
pains  to  describe  their  various  dimensions  and  successions  of  cokiuis, 
and  represents  them  in  coloured  drawings. 

When  a  doubly -refracting  substance  h  employed  to  view  these 
rings,  the  two  ima[!;es  seen  of  them  arc  ditferently  coloured,  the  co- 
lours of  one  j^et  being  complementary  to  those  of  tlic  otlifr, 

W  hen  a  plate  of  agate,  or  a  })lane  rctlector  at  a  !»][)e(  itic  unsfle  of 
inclinatiou  are  employed,  then  only  one  or  tlie  other  set  is  seen,  ac- 
cording to  the  relative  position  of  the  planes  of  incidence  ;  and  it  is 
in  the  instance  of  using  the  plane  reflector,  that  these  rings  appear 
with  such  peculiar  brillnncy  on  account  of  the  absence  of  all  foreign 
light,  which  can,  in  this  mode  of  making  the  experiment,  be  com- 
pletely avoided. 

In  addition  to  the  above  experiments,  of  which  the  author  gives  a 
detailed  account,  he  remarks,  that  light  reflect rri  at  aparticiilnr  mti'jIc 
from  the  i^urt'ace  of  blue  steel  is  polarized,  and  thence  itders  that  the 
oxide  is  a  thin  transparent  film ;  that  hght  is  partially  polarized  by 
reiiectiou  from  all  metallic  suxlaces. 

That  light  from  white  clouds  or  blue  sky  is  partially  polarized,  but 
(hat  no  part  of  the  moon's  light  has  suffered  any  degree  of  polari- 
latMiL 
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Om  the  PohrUaiioit  of  lAgki  i^f  ebligve  transmission  throvgh  all  Bodies, 
whether  crystallized  or  unrrystallized.  By  David  Brewster,  LL.D. 
F.RS.  Edin.  and  F.S.A.  Rdin.  In  n  Lrffcr  addressed  fo  Tavlor 
Combe,  Es^f.  Sec.  R.S.  Read  January  27,  1S14.  [PAiY.  Trans. 
1814, /».  2ia.] 

la  examining  what  changes  were  prodvoed  upon  light  Imimitted 
through  mica  in  the  direction  of  that  line  which  Dr.  Brewster  calli 

its  oblique  depolarizing  axis,  he  observed  some  appearances  indicating 
a  partial  polarization  :  but  upon  turning  the  mica  round,  ?o  as  to 
preserve  the  same  obliquity  of  incidence,  this  effect  was  found  not 
to  dej)cnd  on  the  })osition  of  the  axite.  but  to  be  greater  or  le^«,  in 
proportion  to  tlie  obliquity  of  incidence  alone,  and  to  be  jiroduced 
even  by  a  plate  of  glass  substituted  for  tiie  mica,  though  not  in  eo 
great  a  degree.  By  tiiiisiiiitting  the  eame  pencil  of  light  Booeeeelfely 
through  fifteen  pUtes  of  glass,  it  an  angle  of  ahoat  70^,  the  whole 
of  that  which  ie  tranindtted  is  polarized ;  so  that  Us  tmimniswon 
through  agate,  its  reflection  from  polished  suifactw  at  a  specific  angle, 
or  the  kind  of  refrsction  it  undergoes  in  its  transmission  through  Ice- 
land spar,  dej)end  upon  the  relative  position  of  the  planes  of  refrac- 
tion. If  a  secoml  ^cric'^  of  similar  plates  be  ])resented  to  light  thus 
polarized,  it  will  ai.->o  be  tulally  transmitted  if  the  ])lntes  be  parallel 
to  the  former,  but  tot;Uly  reflected  if,  with  the  aame  mciinatiou,  the 
planes  of  refraction  be  at  right  angles  to  each  other. 

By  experiments  made  on  3ie  number  of  plates  requinte  fiir  causing 
complete  polarization  at  diftrent  angles  of  incidence,  the  number 
wied  as  the  co*tangent  of  incidence. 

The  author  next  endeavoured  to  ascertain  the  difference  that  would 
be  occasioned  by  using  plates  of  greater  refractive  density ;  and  he 
found  that  a  less  anc:le  of  incidence  was  then  sufficient  for  effectinj^ 
coni])lr  tp  jHil  irizntion  by  the  same  ntimhcT  of  plates  :  but  the  subjects 
of  his  experinu utH  were  not  surfieiently  tl liferent  in  refractive  power 
for  liim  to  deternaiie  with  precision  their  prujiurtional  effects. 

Dr.  Brewster  observes,  that  the  polarization  ctfected  by  such  a 
series  of  plates  may  be  employed  with  advantage  in  examining  those 
coloured  rings  produced  by  topaz,  described  in  his  former  communi- 
cation. 

In  consequence  of  the  reflections  that  take  place  at  each  of  the 
Mttifaces,  the  principal  image  seen  tiuroui^h  a  number  of  such  plates 

is  always  surrounded  witli  a  great  numbt^r  of  faint  images  ;  and  when 
the  inclination  is  very  considerable,  a  nebulotis  image  appears  that 
is  o]>po«itely  polarizx'd,  and  has  tlie  same  relation  to  the  blight  image 
as  tlie  uullior  had  before  observed  in  aerate. 

When  the  coloured  nags  pruduced  by  topaz  are  viewed  llirough  a 
number  of  plates  so  inclined,  the  two  halves  of  the  rings  appear  com- 
pletely different ;  the  colours  of  one  set  being  complementary  to  those 
of  the  other. 

When  the  angle  of  incidence  is  54°  35'  (tlie  angle  at  w  hich  Malue 
observed  reflected  light  to  be  completely  polarized),  then  the  number 
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of  pkta  requirite  for  oompkte  pokmatkm  of  the  transmitted  beam 
is  30 :  and  since,  under  these  circumstxmces,  the  whole  of  the  light 
that  is  not  reflected  at  the  first  surfnre  \^  transmitted  throiig-h  the 
whole  serie«,  the  author  ob«crve8,  that  transmission  is  not  in  this 
case  a  iii;i\irniiTn  at  a  jx  r])endicular  incidence,  and  thit  the  law 
employtjd  l)y  Jit-ut^uer  f;iils  by  rea.'^on  of  these  ne^viy-<.ll<covered 
properties  ol  iigiit,  of  whicii  tiiat  dLstingui&hcd  philosopher  wiis  not 

The  oelebnied  dttoo^eiy  of  Melus,  of  the  polarizatioa  of  light  bj 
oblique  icfieetioii,  «tid  its  connexion  with  the  properties  of  doubly* 
lefiracting  crystals,  is  perhaps  the  most  important  discovery  that  has 
been  made  in  optics  since  that  of  the  principle  of  the  achromatic 

tele'^rope ;  but  the  author  observes,  that  it  does  not  furnish  us  with 
aiiy  iiii'ormation  of  the  innnner  in  which  these  crystals  etfect  polari- 
zation, and  thnt  the  present  discovery  of  polarization  by  oblique  re- 
fraction pujipiies  the  connectintj'  link  between  these  tw(;  <  lay<;p?i  of 
facts,  and  iiolds  out  a  prospect  oi  a  direct  explanation  ui  tiic  Icadiag 
phenomena  of  doable  refraction. 

Should  the  present  p^ier  meet  with  the  approbetioik  of  the  Society; 
Dr.  Brewster  promises  a  farther  communication  of  e3q>eiiments  on 
the  polarization  of  light  by  reflection,  in  which  he  designs  to  show 
that  the  law  observed  by  Malus  is  not  general,  and  that  the  principle 
has  been  completely  overlooked  by  him  ;  as  it  dejiend^  on  the  pro- 
portion which  the  quantity  of  lleht  retlected  bears  to  that  which  is 
transmitted  when  incident  at  the  ])olari2ing  antrle.  When  li^^ht  is 
incident  upon  water  at  the  poliin/ing:  anjrlc,  he  r<'iiiaik?>  that  only 
tS+b-  is  reflected;  that  even  from  ghtss  only  Tit\v  is  retlected ;  but 
when  realgar,  diamond,  or  chromate  of  lead  are  employed,  then  at 
the  pdaiizing  angle  these  bodies  reflect  as  mnch  as  one  half  of  the 
light,  and  oonseqaenUy  have  not  power  to  polarize  all  that  diey  re- 
flect 

AtIAm*  EspmrnatU  om  the  lAght  of  the  Cassegrainian  Telescope  eom- 
pared  with  that  of  the  Gregorian.  By  Captain  Henry  Kater,  Bri- 
gade-MaJor.  In  a  Letter  addressed  to  the  Right  Hon.  iSir  Joseph 
Banks,  Bart.  K  B.  P.R^.  Head  November  18,  1813.  IPhU. 
2>ajw.  1814.^.  231.] 

The  experiments  detailed  in  the  present  letter  were  eoodoeted 
exacdy  in  the  same  manner  as  those  detailed  by  Capt.  Kater  in  his 
former  commanication,  for  the  purpose  of  comparing  a  new  Casse- 
grainian telescope,  made  by  Mr.  Crickmore  of  Ipswich,  with  the 
Gregorian  used  in  the  foniH>r  experiments.  The  diameter  of  the 
large  speculum  in  this  instniuient  is  4  9  inches,  but  was  reduced  hy 
a  ring  of  pasteboard  t()  3  in  order  to  render  the  illumiiiiitioii  etjual 
to  that  of  the  Crregorian,  in  wluch  tlie  large  speculum  measured 
3*93  inches. 

The  areas  exposed  to  the  light  being  estimated  at  7*152  and 
10*593,  and  the  magnifying  powera  at  the  same  time  being  157  and 
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125  respectively,  the  illuminatiiig  powm  of  tiie  two  tdflieopei  are 

inferred  to  be  as  678  to  290. 

llie  mean  of  this  and  the  two  former  cxperimrnts,  without  making 
allowance  f^r  the  imperfect  jjolish  of  the  Casse^rainian  in  one  of  them, 
gives  the  cr jmparative  8ii]>eriority  in  the  illuminating  jwwer  of  the 
Cassegnunian  more  than  2  to  1  ;  or  if  the  experiment  which  the  au- 
tlior  considers  less  perfect  be  rejected,  it  would  appear  to  be  2-|-  to  1 
in  fvnmt  of  the  Caaaegnunian  eonitnietioii. 

Attronomicat  Obmvttiioms  rehiing  to  ike  tHerealptart  ^  theHemNm$, 
and  iti  CctmeMM  vitk  the  nebuUnupart ;  arranged  for  the  purpo$e 
of  a  critical  ExamimttUm,  By  WUliam  Hmchel,  LL.D,  t\kj$. 
Head  February  24,  1814.   [PkiL  Trw$.  1814.  p.  248.] 

In  a  former  commumcation  to  the  Society,  the  author  endeavoured 
to  show  the  probability  of  a  progressive  condensation  of  nebulous 
matter,  ao  as  to  put  cm  uhmiBtely  the  appearance  of  stan :  lua  ]ve* 
aent  object  is  to  show,  by  reference  to  select  caaea  from  many  tfaon* 
aand  fanner  obaenrationa  on  record,  that  a  aimUar  openitkm  of  gra^ 
dual  condenaation  ia  aiao  taking  place  among  condens^ed  clusters  of 
viaible  etara,  and  coni^equently  to  render  it  probable  that  an  inlimaie 
connexion  subsists  between  these  extremes,  and  that  the  same  pro- 
cess of  condensation  continues  from  one  end  of  the  series  to  the 
other ;  f«o  that  the  most  i)erfect  fctars  may  j)osbibly  have  originated 
from  an  accumulation  ut  mere  nehiilou.s  matter. 

His  hrst  observations,  indeed,  relate  to  a  more  direct  communica- 
tion between  preaent  stars  and  contiguous  nebulosity  in  different 
relative  poaitiona.  In  aome  inatancea  a  aingle  star  appears  to  be 
attracting  to  itaelf  a  branch  of  nebulosity,  seen  extending  from  one 
of  its  sides ;  in  othera,  two  adjacent  atnra  appear  to  have  equal  power 
over  a  linear  ])ortion  of  nebula  that  extenda  from  one  to  the  other* 

The  portions  of  nebula,  however,  that  are  adjacent  to  different 
single  stars,  vary  considerably  in  their  appearance.  Of  those  nebu- 
lous branches  that  extend  only  on  one  side,  some  have  puraUel  sides, 
some  are  fan- shaped,  others  are  in  a  considera!)le  degree  irregular. 
Some  stars  liave  extended  nebulosity  on  up])u>:ite  sides,  in  a  line  of 
which  they  occupy  the  centre.  Houud  others  it  appears  diffused 
equally,  aa  in  a  globular  form,  on  all  aidea ;  and  in  aome  invtancca, 
such  a  globular  nebula  apparently  includes  a  duater  of  several  atara 
together.  All  theae  appearancea  afibrd  a  presumjition.  that  stera  and 
nebulae  are  drawn  together  by  mututd  attraction,  and  that  the  acces- 
sion of  puch  a  quantity  of  matter  as  must  be  contained  in  an  exten- 
sive nebula  ^vi]l  nltimntcly  cause  what  may  be  called  the  growth  of 
stars.  What  in  it?*  first  state  aj>pcarc(l  as  a  globular  nebnln  idone. 
would,  by  condensation,  present  the  apj)earance  of  a  nucleus  in  its 
centre,  llie  globular  nebula  with  nucleus  would,  by  increasing  con- 
densation, become  a  nebulous  star ;  next  state  would  be  that  of  a 
diatinct  atar,  with  surrounding  nebdosity ;  and  the  last  remit  would 
be  the  perfect  aimple  atar. 
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The  author  disems,  however,  that  in  the  iostaxices  which  present 

themselves  of  ?uch  connexion  between  ptar*;  and  nebula,  wMch  are 
the  two  extremes  of  the  series,  the  nebulosity  may  not  always  be  a 
remnant  of  the  unsubsifled  nebulous  matter  from  which  they  were 
originally  formed,  but  detached  portions  of  nebulous  matter  may, 
like  stars,  have  a  cuii::iilcialile  proper  motion,  and  may  be  intercepted 
in  their  omuw  bj  eloiten  of  start,  or  by  the  more  poweiful  attne- 
tkm  of  a  single  star  of  great  magnitude^  hf  which  they  witt  in  still 
lem  time  be  absovbed.  In  Dr.  Herschel's  endeavoon  to  anange  the 
vast  aoeumnlation  of  obserfations  already  recorded  on  this  subject* 
there  are  many  phenomena  too  ambiguous  to  admit  of  rlassifiration ; 
but  this,  he  observes,  will  necessarily  occur  at  every  period  in  the 
progressive  improvement  of  telescopes  ;  °ince  a  ^eatcr  ])ower  of  pe- 
netiutin^*  into  sjrace.  which  woisld  be  sutiicirnt  to  render  all  present 
objects  dijstiuct,  would  brings  intu  view  h  ^LlU  i^rcater  number  of  ap- 
pearances, requiring  a  still  further  extem&ioa  of  our  powers  to  com- 
prehend. 

After  anranging  the  various  instances  of  gradation  in  which  nebn- 
losiky  appears  successively  more  and  more  condensed,  whether  with 
or  without  intervening  staiSp  the  author  efaminffs  aggregations  of 
stars  alone,  referring  to  many  former  observations  of  patches  of  stars,% 
iHiich,  at  the  time  of  recording  them,  he  was  induced  to  call  forming 
dusters,  in  consequence  of  some  npy^earances  of  a  tendency  to  approach, 
which  he  inferred  from  the  ^l  iitrr  risity  of  such  clusters  toward 
their  centre.  This  aj)pareut  propensity  to  cluster  seemed  chietly 
visible  in  parts  of  the  heavens  extremely  rich  ui  stars  ;  and  Dr.  Her- 
Bchel  refers  to  about  laO  instances  of  such  an  appearance  in  the  Milky 
Way,  but  generally  of  an  iirqitilar  form,  and  very  imperfectly  col* 
keted.  Of  other  dostera,  in  which  more  of  regulaiity  is  obaervaUe* 
a  more  particular  description  is  gifen. 

The  various  degrees  of  compveasion  of  different  clusters  are  also 
noticed,  with  references  to  numerous  instances  by  classes  in  which 
thry  are  now  arran^d.  Some  of  these  are  vi-il)le  with  ordinary 
telescopes;  others  are  selected  as  fine  objects  for  g-ood  telescopes  ; 
and  others  again,  on  account  of  their  higher  compression,  cannot  be 
resolved  without  the  aid  of  very  suj)erior  telescopes. 

The  form,  also,  of  those  most  compressed  is  observed  to  partake 
move  or  less  of  a  spherical  form.  Thirty-nine  instances  are  quoted  in 
which  the  form  is  oval  in  various  degrees.  But  objects  of  this  de* 
seription  can  hardly  be  seen  to  advantage  without  a  twenty*feet 
telescope.  Others  again,  and  very  numerous,  are  referred  to,  disco, 
vered  as  globular  nebulae  with  common  telescopes,  but  resolved  into 
stars  by  tele<*eope««  of  high  mairiiifvinir  as  well  as  space -penetrating 
power;  and  as  tlu  -r  ar«  accorduiirlv  l)ut  little  known.  Dr.  Herschel 
selects,  from  numerous  observations  that  he  has  made  during  four- 
and-thirty  years,  various  nebula-,  classed  according  to  the  telescopes 
with  which  he  had  observed  them,  as  a  guide  to  those  who  may  wish 
to  view  them,  that  they  may  be  able  to  Judge  which  obfects  may  pos- 
sibly be  vritiiin  the  power    the  teleso^pes  they  happen  lo  possess. 
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Since  the  luminous  appearance  of  the  l/U3ky  Way  is  eutted  hj 
itm  tiiat  arc  invisible  tu  the  naked  eye,  this  part  of  the  hea:TeTifl  pre- 
sents a  VR^t  field  for  ohsen-ation  on  the  existence  of  a  clustering' 
power.  To  the  naked  eye  it  i?  visibly  divided  intt)  larc:*  pntrhe;? ; 
and  u  telescope  sliows  it  tn  be  t«till  further  subdivided  iiitu  unequal 
♦rroups.  which,  ihu  iirh  nnw  not  completely  detached,  it  is  presumed 
Will  hereafter  become  uiMilalrd  ;  so  that  the  Milky  Wuy  wili  luiiiliy 
be  hfoken  up,  and  cease  to  be  a  stratum  of  clustered  stars. 

llie  same  mode  of  reasoning  that  leads  the  imagination  to  con- 
ceive  the  progressiTe  changes  of  its  fdtnre  ezistenoe,  iniolvea  also 
the  supposition  of  its  oHgiu  at  some  period  certainly  vciy  remote, 
Imt  which  it  may  possibly  be  in  the  power  of  fiUwe  astronomers  to 
estimate,  by  means  of  accurate  observations  on  the  rate  of  those 
chani^es  thnr  mnv  be  discovered  to  haTc  taken  place  in  the  course  of 
ages  yet  to  come 

With  respect,  however,  to  the  extent  in  space  of  that  ]>ortion  of 
infinity  through  w  hich  any  objects  are  discernible,  and  the  arrange- 
ment and  relative  distances  of  all  celratial  bodies  yet  observed,  the 
author  is  of  optnion,  that  some  presatf  judgement  naj  be  Ibnned ; 
and  he  is  now  engaged  in  a  series  of  observatioiis,  witfa  a  iriew  to 
investigate  the  visible  extent  of  tiie  wuverse. 

On  a  new  principle  of  eometrveting  Hie  Majesty* s  Skips  of  War.  Bf 
Robert  Scppings,  Esq.  one  of  the  Surveyors  of  His  Majeety'e  Nai-y. 
Communicated  by  the  Right  Hon,  Sir  Joseph  Biink?.  Bnrt.  K.B, 
PM^.    Read  Maich  10,  1814.    [PhU,  Tnuu.  1814, /».  285.] 

After  temaikSng  upon  the  lengUi  of  time  tiiat  baa  dapsed  ainee 
any  considerable  improvement  lam  taken  ])lace  in  the  art  of  ahip* 
building,  and  the  causes  that  qipear  to  bare  prevented  amendments 
being  introduced,  the  author  gives  a  genenl  outline  of  the  structure 

of  ships,  as  hitherto  built,  which  he  represents  as  consisting  generally 
of  pieces  of  timber  or  plank,  nil  placed  nearly  at  rig^ht  anjo^^les  to  each 
other.  For,  tirbt.  the  ribs  rise  it  ni^ht  nnrle?*  to  the  krcl.  The  ribs 
are  cro*i*td.  on  their  inner  well  sis  outer  Mtle.  witli  pliuik^  ;it  right 
angles  to  them,  and  parallel  to  the  keel.  And  withm  the  inner  linings 
arc  also  a  bccoiidary  series  of  ribs,  called  riders,  at  ijome  distance  from 
each  other,  parallel  to  the  former  set,  and  at  fight  angles  to  the  keel. 
Across  this  fabric  are  placed  beams,  connecting  the  opposite  sides  of 
the  vMsd ;  and  these  also  are  at  rig^t  angles  to  aU  tiie  parts  before 
mentioned.  From  beam  to  beam,  at  right  ang^s.  are  the  caiiings, 
which  support  joists  parallel  to  the  beams,  on  which  are  laid  the 
planks  of  the  deck,  in  a  right  line  from  head  to  ?»tem,  and  accord- 
ingly preserving  unif<»rm  adherence  to  the  parallel  and  rectaiiLrular 
structure,  which  in  every  other  in«tnnce  of  carpentr}'  is  known  to 
every  cominoa  Uici  luinic  to  be  the  weakest  form  in  which  any  num- 
ber of  linei^  can  be  framed  together,  as  it  aiiords  no  check  to  that 
bending  of  the  materials  to  which  they  are  liable  in  the  directioii  of 
thck  greatest  leogth.  To  Ibis  cause  is  to  be  ascribed  theweU-kiiown 
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pgiopensity  of  all  kige  veaseli  to  bend  from  head  to  item  when  fiiit 

launch ed.  by  reason  of  the  great  weight  of  the  two  extremities,  and 
the  iittie  sTipport  at  these  parts  in  comparison  with  the  centre,  which, 
from  it."  greater  breadth,  wistainw  an  over*luge  proportion  of  the 

whole  pressure. 

'rhi&  defect  of  the  common  structure  is  shown  by  reference  to  a 
common  field  gate,  which,  without  the  diagonal  piece,  or  brace,  would 
aoon  fiiil  at  every  jomtv  lmt»  when  braced,  part^cee  el  tlifl  ndientage 
of  the  triangular  afcwtuie,  the  principle  of  whidi,  ivfaen  conwOf 

applied,  occasions  the  whole  rtieie  to  be  diverted  from  the  transverse 
dinctioii  of  the  timbers  employed,  and  thrown  into  thet  of  their 

length,  in  which  their  strength  is  greatest. 

Acconlingly,  in  the  new  system  of  ship-building  here  described, 
the  object  of  the  author  has  been  to  introduce  diagonal  timbers  and 
planks  in  as  many  parta  of  the  fabric  as  could  ^vcil  be  accomplished. 

In  the  tirsl  place,  a  diagonal  timber  is  introduced  between  the  up- 
rk;iit  timbers  in  each  interral  between  the  ports ;  secondly,  instead 
of  the  lining,  which  it  has  hitherto  been  the  cnatoin  to  piece  witfata 
the  frame,  a  diagonal  timber-woik  is  introduced,  Intenecting  the 
tunbeia  of  the  frune  at  angles  of  45^,  and  about  aix  or  icven  feet 
aannder.  with  their  upper  ends  abutting  against  what  are  called  the 
shelf-pieces  of  the  guu-deck  beams,  and  havinp:  their  lower  ends  sup- 
ported by  the  timber  strokes.  Between  tlie?c  are  also  placed  other 
timbers,  equally  inclined,  but  in  an  opposite  direction,  so  as  to  pre- 
sent a  rhombic  net-work,  wliic  h  i^  dowclled  to  the  oriirinal  frame, 
and  Llacli  iurtlier  ^ilreii^llieucd  by  aiiurt  pieces  placed  diagonally 
finnn  comer  to  comer  of  each  ihonbic  compeitnient* 

Beaide  the  addition  whidi  is  thus  made  to  the  strength  of  the  mdm 
of  the  Tessel,  these  sides  are  also  more  finnly  united  together  by  an 
improved  constmetum  of  the  knees,  by  which  the  transverse  beams 
are  united  to  them.  A  degree  of  unity  and  firmness  is  also  given  to 
the  decks  by  an  oblique  position  of  the  planks,  which,  upon  the  same 
princijile  as  before,  l)nice  the  beams  ;iud  joists,  and  resist  that  yield- 
ing ui  tiie  joints  which  would  otherwise  take  place  in  their  rectangu- 
lar construction. 

The  object  of  the  author  has  been  to  give  as  much  inflexibility  as 
possible  to  every  pert  ef  tiie  hnU;  for  in  this  part  he  conocim  that 
mibending  stiiEBess  is  better  calcniatod  than  any  yiddinr  daatidtf 
to  resist  those  forces  to  which  this  portion  of  the  vcisel  is  liable;  nr 
thongli  n  hope  has  been  entertained,  tliat  the  Imown  weakness  of  the 
common  construction  might  lessen  the  violence  of  sudden  shocks,  by 
allowing  each  part  to  yield  in  some  measure  to  the  force  impressed, 
this  conception,  he  tliiiik;*,  is  not  founded  on  any  distinct  knowledge 
of  principles,  and  could  not  be  entertained  bv  thos^e  who  cousider 
that  yielding  does  not  imply  elasticity,  mid  who  observe,  that  those 
parts  which  3rield  instead  of  recoiling  with  equal  force,  only  becoBM 
progressively  weaker*  in  consequence  of  the  iriolcnce  ihiej  sustain. 

&  addition  to  the  ftnegoing  oMana  of  bncbg  by  oUiqne  position 
of  thnboi  Md  deds,  Mr.  Seppings  has  intiodaoed  another  practice. 

3  a 
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which  IS  altri2:cthcr  lu'w,  and  contributes  to  the  slrtnefth  on  a  totally 
difFereiil  pnncipk  .  Wlion  a  frame-work  has  the  torni  of  a  paimllelo- 
gram,  its  jH>wer  tu  preserve  that  form  depeiidb  tokly  on  the  streogth 
of  the  joints ;  but  when  the  space  surrounded  by  this  outline  is  filled 
with  the  Mine  kind  ni  matitAh,  that  emy  part  ynSk  MUtaio  «  pio- 
portkmate  Am  oi  any  fanse  Wf^iSed*  Aoooidbigly*  in  tiie  new  sf • 
•tern,  the  opening!  between  the  ribs  are  filled  in  with  slips  of  timber 
nearly  to  tbe  height  of  the  orlop,  or  lowest  tier  of  beams ;  and  wbtat 
these  pieces  hare  been  fitted,  and  closely  wedged  together,  they  are 
caulked  and  pitched  over,  so  as  to  make  the  whole  frame,  from  head 
to  stem,  to  within  a  few  feet  of  the  greatest  draught  of  water,  one 
compact  water-tight  mass  of  timber.  Hence,  even  if  any  of  the 
outer  planking  of  the  Viottom  were  to  be  knocked  off,  the  ship  raig-ht 
not  only  for  a  time  be  kept  ailoal,  but  permanently  be  secured  froo^ 
sinking ;  wlieiess,  upon  tiie  okl  system,  tiie  starting  of  a  plank  has 
been  often  fttal  to  the      snd  crew. 

In  sddition  to  tlwBe  prindpil  impravenMnti  of 
ol  less  importsneeaie  also  dsKribed,  and  some  observations  are  added 
vnpecting  the  economy  of  tlie  new  construction,  not  only  with  regard 
to  tfio  quantity  of  timber  nore«««nry,  but  also  the  quality,  and  the  fi^ 
cility  of  replacing  any  parts  that  may  afterwazds  be  found  decayed. 

Remarks  on  the  nnployment  of  Oblique  Riders,  and  on  other  alterations 
in  the  ronslrurfioji  uf  S/iiji<^.  Bnnq  the  substance  of  a  Rrporf  pre- 
senitd  io  the  Hoard  uj  Admiralty  ;  with  additional  dcmonsiraliuns  and 
xUmtrations.  iiy  Thomas  Vouug,  MM.  For.  Sec,  R.S.  Head 
March  24,  1814.    [PkU,  TVoar.  1814,  p.  303.] 

Dr.  YoTin<:  observe?,  tbnt  the  question  respectinj^  the  best  di«po- 
sition  of  the  tmibers  of  a  >hip  is  by  no  meanb  so  ea.^^ily  discussed  as 
may  be  8uppo!*ed  by  those  who  have  considered  the  sultjcct  hut  su- 
perficially ;  aiid  deprecates,  on  the  one  hand,  the  formiag  a  hasty 
determination  from  a  few  plausible  experiments,  as  only  tending  to 
expose  those  who  sie  inHuenffled  byittoTeiydangeimseiiois;  sndp 
on  the  other,  the  total  n^ectian  of  the  conclusions  loiined  Iroai  sndi 
experiments  without  a  minnte  examination  of  the  directions  brought 
sgainst  them.  He  enters  into  a  detailed  enumeration  of  all  the  fbioe 
that  can  act  on  the  fabric  of  a  ship,  and  into  an  exact  calculation  of 
the  probable  magnitude  of  each  in  such  circumstances  as  are  likely 
to  occur ;  and  afterwards  considers  how  far  the  resistances  to  be  op- 
posed to  t\\ii^v  forces  are  suliicicat  to  wiliistaud  their  action.  The 
strains  wkicli  occasion  the  efiect  of  arching  are,  he  observes,  of  two 
kinds ;  the  one  derived  from  the  distribution  of  the  weight  of  the 
ship,  with  it*  oootents  being  not  duly  proportioned  to  tiie  pressnm 
of  tiie  water;  the  other,  wmch  baa  not  hitherto  been  notioed»  firam 
the  simple  and  unavoidahle  apfiliealion  of  the  loqgitadinal  pwssuie 
of  the  water  to  the  lower  parts  ol  the  ship  only,  amounting  to  more 
than  one  third  as  much  as  the  former,  in  the  case  of  a  seventy-four  gun 
«b  ip  of  the  usual  dimeosioBs,  being  equivalent  to  the  effect  of  a  weight 
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of  about  1000  taoSt  MStiiig  on  a  lever  one  foot  in  leng^  while  the 
strain  wiBing  from  the  unequal  dLstribntMin  ol  the  weieht,  and  the 
diqiileeeinent,  amounts,  where  it  it  greetest,  to  2600,  uthongh  it  iJi 
somewhat  less  than  this  exactly  in  the  middle  of  the  vessel.  The 

next  force  investigated  by  the  author  is  that  of  the  waves,  i^hich  he 
considers  as  including  the  consequence**  of  tlie  effect  of  the  wind; 
and  this  he  finds  capable  of  becoming  much  greater  than  tiie  loriuer, 
amounting,  in  particular  causes  of  the  effect  of  a  series;  of  waves,  to  a 
stmin  of  about  10,000  tons,  and  tlieir  difference  more  than  6000 
when  the  wnvee  are  in  «  oontraij  difeotkHii.  Henoe  it  ia  inlieiTed. 
that  althou^  tfaeae  oceaaioiial  atraina  exceed  in  magnitode  the  per- 
manent oaiaea  of  arehtng,  they  do  not  by  any  means  make  it  super* 
fluous  to  give  the  greateat  strength  to  the  fabric  in  the  direction 
'^'hich  is  best  calculated  for  the  prevention  of  that  effect.  It  is 
also  remarked,  that  when  fasteninc:^  have  once  given  way  to  an  oc- 
casional force  ut  thia  kind,  the  ship  must  naturally  assume  tlie  form 
which  is  dett  rial  lied  by  the  operation  of  more  permanent  causes  ; 
and  this  circumstance  may  lead  the  inattentive  observer  to  false  con- 
cduau)n8  respecting  the  manner  in  which  the  injury  has  been  sustain- 
ed. The  tendency  to  breaking  tnnaverKly  ariaea  froaa  cauaea  pre* 
ciady  aimilar  to  thoae  yfhkh  bm  been  mentioned  aa  operating  lon- 
gitudinally; but  their  pieciae  magnitude  doea  not  appear  to  be  eaaily 
fsalculable.  The  fiirce  tending  to  produce  a  lateral  curvature  baa  com- 
monly been  in  some  measure  neglected,  for  want  of  a  permanent 
strain  in  a  similar  direction,  raj)Hh]e  of  ex liihiting  its  effects ;  but 
Dr.  Voung  estimates  its  magnitude,  in  certain  ca^^en  of  waves  striking 
a  sill})  obliquely,  to  be  nearly  or  fully  equal  to  that  of  the  vertical 
strain,  aa  already  computed.  The  manner  in  which  a  ship  gives  way 
when  she  strikes  the  ground  is  next  described ;  and  tbe  effects  of 
partial  moiatuie  in  promoting  decay  are  mentioned  aa  the  laat  of  the 
evila  which  it  ia  tbe  object  of  the  boikter  to  obviate,  aa  aa  it  ia  in 
his  power. 

Dr.  Young  proceeda  to  consider  the  arrangements  that  are  best 
adapted  to  obviate  the  various  strains  which  are  likely  to  occur  in  the 
fabric  of  a  ship,  mu\  o})Herve8,  that  the  prin^-lj^al,  if  not  the  only,  ad- 
v.'intaj^e  of  oblique  timbers  la  iu  the  additional  ^tiitncss  which  they 
atiord ;  since  the  ultimate  ?trenijrth.  or  the  reM--tcinre  sit  the  point  of 
breaking,  is  little,  if  at  all,  adected  by  liiciii  m  tlie  ca»e&  which  liuvc 
been  proposed  for  experimental  examples,  though,  in  some  other 
caaea,  the  atrength  aa  well  aa  the  atifheaa  may  be  aupriaingly  in- 
craaed  by  the  obliquity  of  the  aubatancea  employed.  In  a  ship, 
tiie  utility  of  oblique  timbers  must  depend  in  great  measure  on  the 
changes  which  are  observable  in  cases  of  arching*  whether  they  con- 
sist most  in  nn  jdtcration  of  the  anL^ular  situation  of  the  party,  or  in 
the  want  of  roTitinu'.tv  from  a  failure  of  the  faj^tenings.  From  actual 
observations  made  at  (  hutham,  he  conciud*  ^  thnt  half  of  the  effect 
produced  depends  on  oat  of  thef»e  causes,  and  hah  on  the  tidier ;  and 
infers,  tliat  so  far  as  a  change  of  the  angular  position  of  the  timbers 
ia  found  to  take  place,  the  aiddition  of  oblique  faficea  must  be  of  the 
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grentest  utility ;  an  opinion  in  favour  of  which  he  adduces  the  anHio- 
rities  of  Bouguer,  Gobert,  and  Don  Geoi^  Joan.  He  then  pvoceeds 

to  calculate  how  far  Mr.  Seppings's  braces  are  strong  enough  to  sus- 
tain alone  the  forcn  to  which  it  ha?  been  proved  that  their  situation 
is  likely  to  exposu  them  ;  and  finds  that  they  will  support,  without 
being  crippled,  such  a  clianp^e  as  may  be  expected  when  a  seventy- 
four  arches  al>out  two  feet,  but  not  more ;  and  that  they  will  afibrd 
a  resistance  fiilly  sufficient  to  withstand  a  strain  much  greater  than 
that  which  has  been  attributed  to  the  prcMnre  of  the  waves,  and  to 
the  usual  causes  of  afehing.  Dr.  Young  does  not  apprebend  any 
evil  from  the  ombsion  of  the  interoai  planking  between  the  parts* 
nor  from  the  rem<»val  of  the  partial  remedy  which  the  immersion  of 
the  ends,  produced  by  archinp:.  affords  to  the  unequal  distribution  of 
the  weii^ht  and  presgurc.  The  fill!n*r-in  between  the  timbers  in  the 
hold  he  ron«i(lers  Jis  "wholly  unexceptionable  ,  and  rLTn;\rk?»,  that 
wedges  may  en>ily  be  driven  in  such  a  manner,  wluJe  tlu  shij)  is  on 
the  stocks,  as  to  have  a  tendency  to  render  the  keel  convex  rather 
than  concave  below,  and  to  prevent  the  common  effect  of  arching 
when  the  ship  is  launched,  irithout  any  other  superiority  of  strength 
or  woricmanship ;  and  that,  without  some  such  accidentel  cause,  no 
s^hip  when  launched  oouM  be  wholly  free  ^m  a  perceprible  degree 
of  arching.  He  doubts  the  superiority  of  Mr.  Seppings's  iron  fasten- 
ings of  the  beams  w  lien  acting  as  ties ;  and  observes,  that  the  obli- 
quity of  the  planks  of  the  decks  diminii^hes  in  some  dejgpree  the  strength 
of  the  tie  with  respect  to  arching;  hut  remarks,  that  it  may  per- 
form a  very  impuptant  service  in  rendering  the  ship  more  capable  of 
resisting  the  lateral  strains,  which,  although  sometimes  very  violent, 
have  been  little  considered  by  theoretical  reasoners :  and  he  suggests 
tiiat  it  may  be  possible  to  fix  the  carlings  between  the  beams  in  such 
a  manner  as  to  contribute  more  materially  to  the  strength  in  Ibis 
respect.  In  case  of  the  ship's  grounding  otk  a  baid  bottom.  Dr.  Young 
is  disposed  to  think  Mr.  S^pings's  construction  somewhat  weaker 
tlian  the  common  one.  on  ficconnt  of  the  omission  of  the  reilinir  ; 
althouL^ii  an  e  xperiment  made  on  t hi-  i'rrmendous  proved  that  a  force 
more  graduidly  applied  could  lie  sustained  without  injur)-.  And  he 
concludes  from  the  whole  exainination,  that  none  of  the  ohjectiona 
which  have  been  hitherto  advanced  appear  to  be  sufficiently  valid  to 
warrant  a  discontinuanoe  of  the  cautions  and  experimental  introduc* 
tion  of  Mr.  Seppings's  arrangements,  which  has  been  commenced  by 
order  of  the  Board  of  Admiralty. 

Some/MHher  OhenmiUmi  en  Aimoipkerieal  Refraeiwm,  ^  Stephen 
Groombridge.  Eif,  F,RJ(.  Read  Maxdi  31, 1814.  [Plif.  TVamt. 
1814,  ji.  337.] 

In  the  author's  former  communication  to  the  Society  on  the  sub- 
ject of  atmospheric  refraction,  he  considered  the  observations  of  stars 
that  were  more  than  80^  from  the  zenith  as  not  to  be  sufficiently  de- 
pended upon  Hor  the  determination  of  lefrsctiMi  in  general;  and 
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■ccoidingly,  in  hit  eooqmtatioiiof  a  fonntik  for  tiiat  purpose,  i}  Vrm 
Majoris,  at  7(f  IC  zenith  distance,  was  the  lowest  star  indwled  in 
his  estiiiiate.    By  applying  that  formula  to  stan  bdow  80^  teoith 

distance,  Mr.  Groombridge  has  since  found  some  correction  to  be 
iiece?»sarv  :  for  the  refraction  at  the  low  altitudes  is  not  reallv  so 
great  as  migiit  be  presumed  from  that  of  stars  iei^s  distant  from  the 
zenith.  He  has  consequently  been  induced  to  make  a  course  of  ob- 
servations on  other  circumpolar  stars,  beyond  tlie  former  limits,  and 
as  near  to  his  north  horizon  as  the  situation  of  liiti  observator)*  would 
permit.  Sinoe  tiie  fommla  of  Dr.  Bredley  appears  most  coomicntl]^ 
applicable  to  the  purposes  of  the  inraeticiil  astronomer,  but  not  quite 
correct  In  the  nombers  amomed  for  refraction  at  45^,  and  for  the  co- 
efficient ol  jr,  the  author  has  endeavoured  to  find  out  such  numbera 
as  would  correspond  more  accurately  with  ol^enration,  and  has  found 
that  the  same  formula  may  be  made  to  "vr^-e  as  low  down  as  to  87*^ 
of  zenith  distance,  by  inrren'^in^r  the  amount  ot  the  numbers  before 
mentioned  still  a  little  mort'  th;ui  he  had  formerly  done. 

But  for  stars  of  iu&a  altitude  than  this,  or  within  three  decjees  of 
the  horizon,  he  found  that  tlie  bame  formula  could  not  be  made  to 
serve  throughout,  but  that  it  became  necessary  to  vary  the  amount 
of  the  coefficient  y  neariy  In  prbpoition  to  the  excess  above  87^  ze- 
nith distance. 

The  table  of  observations  on  which  these  estimates  are  founded  is 
divided  into  two  parts ;  the  former  of  wliich  is  the  result  of  more 
than  240  obsen'ations  made  upon  sixteen  stars  between  80°  and  87"^ 
zenith  distance ;  and  the  latter  is  founded  upon  six  other  stars  be- 
tween      and  88^  4'2'  zenith  distance. 

The  difference  of  the  obliquities  of  the  ecliptic,  as  deduced  from 
the  summer  and  winter  solstices,  or  disagreement  between  the  eleva- 
tion of  the  equator,  thenoe  deduced,  and  the  aeni&  distsnce  of  the 
pole,  as  inferred  from  the  zenith  distance  of  circumpolar  stan,  is 
ascribed  by  the  author  to  error  in  the  quantities  of  refraction,  which 
was  assumed  too  small  by  Dr.  Bradley.  And  he  remarlcs,  that,  on 
the  contrary,  his  observations  of  the  solstices,  when  reduced  accord- 
ing to  his  own  improved  formula  for  refraction,  ag^'ec  in  giving  re- 
sults that  correspond  witli  his  observation*  uf  circumpolar  star-. 

With  respect  to  therraometrical  corrections,  Mr.  Groombridg^e  ob- 
serves, that  his  results  up]>car  to  be  most  correct  when  reduced  by 
the  state  of  the  thermometer  without-doors  instead  of  that  whidi  is 
within ;  and  that  the  difference  is  very  considerable  where  tlie  zenith 
distanoes  are  so  great  as  those  included  in  the  present  remarks. 
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Propofiiiions  cuntaining  some  Properties  o/"  Tangents  lo  Circles  ;  and 
o/*  TaAPiziuMs  inscribed  in  Circles,  and  non-inscribed.  Together 
with  PropotitionB  on  the  Elliptic  Repretentatiom  of  Cibcles,  v/hmi 
a  plane  Smfmee,  Pimpkctive.  By  Richard  mf,  LL,D, ;  late 
Fellow  of  Sidney  Suaex  and  Magdalen  Collegee,  in  the  University  of 
Cambridge.  Communicated  /  /  f^n-  Rev.  Edward  Balme.  M^,  FJtJS. 
Read  Marah  31,  1814.    IPhil.  Trmu.  1814.  p.  348.] 

That  the  perspectiTe  representation  of  on  entire  circle  Ib  an  ellipse, 
ia  nmply^  part  of  the  doctrine  of  conic  8ectioiu»  and  ia  noC  in  need 
of  demomtratioa.  Hie  principal  inquiry  of  the  auUior  haa  been  with 
fcgard  to  the  poaationa  of  the  azea  of  such  ellipses. 

Selecting  the  caae  of  any  nnmber  of  ctrdea  in  the  same  plane,  and 
having  their  centres  in  the  same  line,  he  examines  what  law  is  to  be 
observed  in  the  direction?  of  the  axe?  of  the  rcprefentinp  ellipses. 

It  is  ghown  first,  that,  excepting  one  particular  case,  their  axes  do 
not  converge  to  one  point,  but  are  parallel  to  other  lines  that  do  con- 
verge to  one  point.  He  does  not,  however,  pretend  to  determine 
accurately  and  separately  each  of  these  other  lines,  but  endeavouia 
to  aaceitain  certain  limita  within  which  they  must  be  arranged,  and 
a  certain  tegnlarity  in  the  Tariation  of  their  directiona,  which  be  con- 
aidera  anificient  for  aU  the  practical  puipoaea  of  the  artiat. 

Preparatory  to  this  inquiry  are  a  seriea  of  propositiona  purely  geo- 
metricnd,  relating  to  the  properties  of  tangents  to  circles,  and  of  tra- 
pezium ?  inecrihed  in  circle?,  some  of  which  may  not  be  altogether 
new,  hut  are  inserted  as  necessary  to  the  demonstration  of  other  [)ro- 
jierties.  ^vh^ch  he  believes  have  not  before  been  noticed.  These  arc 
kept  separate  from  the  perspective  propositions,  because  tliey  may  he 
more  interesting  to  mathematical  readers  than  they  might  be  if  inter- 
woven  with  ooniBiderationa  of  tbehr  application  to  perapcctive  repre- 
aentation.  The  greatest  part  of  thia  paper  of  coune  ocnild  nol  admit 
of  being  publicly  read*  being  nnintrlHgiMe  without  refiercnoe  to  the 
fignrea  which  acoompany  it. 

On  new  Proprrties  of  Light  exhibited  in  the  optical  Phenomena  ef 
Mot  her 'Of- Pearl,  and  other  Bodies  to  which  the  superficial  stmctvrc 

of  that  f^rfh<^favre  ran  he  mmmuntrnfrrf.  David  BrewFtt  r,  LL  D. 
F.R.S.  Kdin.  and  F.S.A.  E'i.  In  a  Letter  addressed  to  the  Right 
Hon.  6tr  Joseph  Banks.  Bart.  K.B,  P.H^.  Read  April  2b.  1614. 
IPhil.  Trans.  1814./?.  397.] 

The  first  section  of  this  paper  is  devoted  to  the  optical  propertiea 
peculiar  to  mother-of-pearl ;  the  second  to  the  communicntioTi  of  these 
properties  to  other  bodies  :  the  third  to  the  consideration  of  the  cause 
of  these  phenomena  .  and  the  fDnrtli  to  the  description  of  the  pecu- 
liar species  of  )x)iarizatiun  pro(hict-d  liv  tins  hubstauce. 

Dr.  Brewster  observes,  mutiier-of-|iLaii  La  composed  uf  lamiuo*. 
much  resembling  in  their  arrangement  thoac  of  the  ugute  ;  that  when 
it  is  imperfectly  polished,  a  coloured  iomge  of  a  candle  ia  stmt  in  it 
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by  reflection  in  the  neiglibourhood  of  the  common  image,  having  its 
blue  extremity  towards  this  image,  and  lieiug  always  situated,  with 
respect  to  it,  in  the  direction  of  an  axis  of  extraordinary  reflection, 
llw  vngiiiir  dutanoevarTiagidthlJieiiicli^^  tnd  Bitnaitioa  of  die 
imyi,  aod  being  alio  dife«nt  in  nugnitiide  in  difierent  spedmene, 
Imt  alwftye  observing  certain  laws.  There  ie  tlio  a  male  of  coloured 
Ug^t,  crimson  at  great  angles  of  incidence,  end  green  al  smaller,  be* 
yond  the  regular  coloured  image,  its  distance  varying  according  to  a 
different  law  ;  becommj?;  brighter  when  the  ^ub^tance  is  polished,  and 
varying:  al«^o  with  its  thirkne?^?.  Similar  appearances  are  observed  in 
a  surface  obtiiined  by  fracture  ;  but  a  higher  polish  produces  a  new 
coloured  image  on  the  opposite  side  of  the  common  image,  and 
nearly  as  bright  as  the  former,  which  is  rendered  somewhat  less  bril- 
liant by  tbe  operation  of  polialiing.  Similar  appearances,  but  some* 
wfaiit  less  dirtinct,  are  obaerved  when  m  candle  is  viewed  tliroiigli  a 
tlun  piece  of  mother-of-peail ;  and  it  is  remarkable,  that  the  image 
wbich  is  the  brighter  whoi  seen  by  reflection,  is  the  leas  bright  when 
seen  by  transmission.  When  the  opposite  surfaces  happen  to  have 
ditfercnt  axes  of  extmordinary  reflection,  they  produce  the  appear- 
ance of  four  imai»-es  in  the  transmitted  liL'ht. 

Dr.  Brewster  having  had  occasion  to  fix  u  })iece  of  mothcr-of-pearl, 
by  a  hard  cement,  to  a  goniometer,  was  much  surprised  Lu  hnd  that 
the  cement  had  acquired  propertiee,  with  reapect  to  colonr,  nearly 
aintilar  to  those  of  the  mother-of-peail ;  and  he  afterwards  succeeded 
in  prododngtiie  same  efieet  with  Uack  and  red  wax,  balsam  of  Tola, 
gum  arable,  gold  leaf  placed  on  wax,  tin  foil,  fosible  metal ,  and  realgar; 
and,  bymeanaof  pressnre,  withlead;  the  appearances  exhibited  by  these 
substance?  van'in!^  nho,  like  that  of  the  mother-of-pearl,  from  ^vlilch 
they  were  derived,  according  to  the  degree  of  polish.  Hut  the  nut^s 
of  crimFon  and  green  light  never  accompanies  these  appearances  : 
and,  oil  the  other  iiand,  it  is  produced  by  mother-of-pearl,  even  when 
its  reflection  is  destroyed  by  the  contact  of  a  substance  of  equal  rc- 
finelm  density ;  so  1^  it  appeara  to  depend  on  Hie  internal  consti- 
tntion  of  the  mother-of-pearL  The  colours  seen  by  transmission  are 
more  brilliant  in  gum  arable  which  has  received  the  impresaion,  than 
in  the  original  substance,  on  account  of  the  difference  of  transparency ; 
and  the  refractive  density  of  the  substance  employed  for  the  impres- 
sion does  not  appear  to  have  influenced  the  magnitude  of  tbe  (li-|>rr- 
sion,  as  cxliibited  by  the  culoured  images.  Pearls  also  were  lound 
to  comiuuiurnte  their  j)roperties  to  other  sul)st;ince8  in  a  similar 
manner,  the  principal  image  being  surrounded  with  a  nebuloj^ity, 
which  is  obsenrable  in  an  impressioa  on  wax. 

Hence  Dr.  Brewster  very  natorally  inferred  that  the  peculiar  phe* 
nomenaof  motiier«of*peail  are  owing  to  a  particular  configuration  of 
its  surface ;  and  he  had  the  aatisAiction  to  find  this  inference  folly 
eoofirmed  by  microscopical  reaearches.  The  surfaces  are  almost  al- 
ways visibly  c^oovcd,  po  as  somewhat  to  resemble  the  skin  of  the 
finger?  :  the  nrooves  are  Rometimes  perceptible  to  the  naked  eye, 
but  sometimes  too  line  to  be  discovered  even  with  magoilyiiig  powers 
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of  300  or  40<j  time?,  and  no  ]iuli«liinG^  can  remove  or  modify  them. 
Scmictimes  3000  ut  them  niay  be  counted  in  an  inch,  while  in  an- 
other part  of  the  same  specimf  n  they  become  much  cfiarser ;  and  a 
corre&poudiog  appcarajQCt  may  be  detected  in  the  subotancea  which 
have  received  the  imprcMioii.  The  axis  of  extramndinaiy  reflection 
if  always  pcrpendieidar  to  the  direetioii  of  theae  grooves.  Dr,  Bfew- 
itar  thinks  that  the  general  xeflection  hy  which  the  ooounon  image 
is  Ibnned.  is  the  effect  of  the  repulsive  force  of  the  niiole  snrfiace, 
acting  at  such  a  distance^  that  its  iiiegiilarities  do  not  interfere  with 
the  equality  of  the  angles  of  incidence  and  reflection  ;  but  that  which 
ha?*  escaped  this  reflection  is  fiibjerte<]  to  the  influence  of  the  grooves, 
the  form  of  which,  as  he  !-h(n\  s  Irotn  the  phenomena,  must  be  curvi- 
linear. The  spectra  ilo  not  roembie  tho»e  wiach  are  jiroduced  by 
ordinary  infleclioii,  and  which  are  observed  in  circumstances  mate- 
rially different.  Dr.  Brewster  has  in  vain  attempted  to  obtain  co- 
loiiied  impressions  from  the  Lahiador  spar,  and  Iraoi  aemsl  of 
nctallio  oiidcs :  he  finds  that  Hie  crimson  and  green  llgfit  of  the 
mother-of-pearl  aie  d^endent  on  its  thickness,  like  the  cofcaiB  which 
are  seen  in  the  common  thin  pbtes,  but  that  thef  W^ar  nt  mndi 
greater  thicknesses. 

The  last  peruliarity  which  the  author  has  found  in  this  interesting 
substance,  b  the  manner  of  its  jwlanzmt^  light.  In  crystallized  bodies, 
t\so  jxtrtions  of  lii^ht  are  dift'erentiy  j)olarized  with  ref|>ecl  lo  the 
directiou  of  the  plane  of  incidence ;  but  here  the  transmitted  and 
rejected  light  are  polarized  in  the  same  direction.  The  polarization 
is  the  most  complete  when  the  angle  of  inddenoe  is  shoot  and 
when  the  thickness  is  shoot  one  fortieth  of  an  inch ;  the  trsnnnitfced 
light  is  in  this  case  wholly  polarized.  If  the  pisle  is  thicker,  the 
transmitted  light  is  whoUjT  polarized  at  a  smaller  angle  of  incidence ; 
and  this  polarization  remains  unaltered  when  the  superficial  reflection 
is  destroyed  by  the  eontact  of  a  substance  of  equal  refractive  denj>ity. 

Dr.  Brewster  concludes  with  obsen'ing,  that  the  subject  is  far  from 
beimr  exhausted;  nad  that  if  the  investigation  could  be  carried  on 
with  tiie  aid  ui  analogous  phenomena,  we  might  conhdcntly  look  for- 
wards to  some  great  change  in  the  fundamental  principles  of  phy ideal 
optics. 

An  tmpiwed  method  of  iMimg  AHrmnmeat  CMn  end  o#Acr  /mAw- 
mento.  Bjf  Capi.  Henry  Kater.  GDMSweleafed  ^  Thomas  Young. 
MJ>.  For,  See.  R,8.  Read  May  5, 1814.  [PkU.  TVmit.  IBH, 
j».  419.] 

Altiiough  the  author  is  most  ready  to  admit  the  accuracy  of  Mr. 
Troughton  s  method  of  dividing,  which  was  described  in  our  Trans- 
actions tot  the  year  1809i  and  ojr  which  the  mnnd  circle  at  Green* 
wich  has  been  divided,  it  appesnd  to  him  that  some  impiovenient 
might  be  nuide  in  regard  to  simplicity  and  finility  of  execution. 

The  general  principle  of  the  method  here  described  by  Capt.  Kater 
is,  in  £ict,  the  same  as  that  of  the  beam  compass;  but  his  appantns^ 
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iimtpij  of  liftviii^  poiiiti  liks  llio  bcHii  coMpBi>»  htM  two  ttiflranstet 
niimieopcs  adjustable  to  different  dUtances,  as  aliquot  parts  of  an 
arc  or  line  to  be  divided.  For  the  purpose  of  marking  on  the  surfwe 

of  the  instrument  any  assumed  inten^al  between  tbe  microsoopes, 
certain  thin  pieces  of  small  brai??.  carrying  dots,  are  employed,  with 
a  clamp  for  fixinfi;  them  to  any  part  of  the  limb,  and  with  pioptf 
screws  for  adjiistirii^  them  to  any  precise  position. 

In  addition  to  tliese,  which  are  adapted  for  hading  aliquot  parts  of 
the  circle  under  division,  the  apparatus  is  provided  witii  a  cutting 
|Kimt  of  the  usual  ooMtruetion,  luid  a  thiid  micnMcope  fixed  alwmys 
m  die  aaaie  poaitionp  for  the  purpose  of  observing  a  certain  line  fint 
laid  down  as  a  permanent  point  of  reference,  and  for  watching  the 
perfonnaaee  of  tiie  cutting-point,  while  it  marks  the  successive  in- 
tervals, determined  by  means  of  the  two  adjustable  microscope". 

As  a  specimen  of  the  method  in  which  this  appimitus  is  to  be  used, 
the  author  describe?  the  ?encf?  of  divisions  and  subdivisions  which  he 
thinks  most  convcnjt  nt  in  a  circle  of  two  feet  diameter. 

He  first  divides  mtu  live  parts  ot  72^  each. 

At  the  same  time  that  the  fixed  microscope  is  kept  steadOy  over 
tibe  original  line  of  reference,  two  adjaatsUe  dota  are  placed^  hj  esti* 
nation,  at  tim  distance  of  7^  from  each  other,  and  in  such  a  position 
with  reference  to  the  cutting-frame  as  not  to  interfere  with  its  motion. 
The  two  adjustable  microscopes  having  next  been  placed  so  that  their 
wires  exactly  correspond  with  these  dots,  the  circle  is  made  to  rc- 
Tolve  so  that  the  second  dot  shall  come  under  the  first  microscope 
when  a  third  dtjt  is  to  be  placed  under  the  second  microscope;  and 
in  the  same  nuoiucr  a  fourth  and  a  fifth  dot  in  succession,  till  the 
fifth  interval  can  be  compared  wilii  tlie  distance  between  the  micro- 
aoopes,  when  the  first  dot  should  be  found  to  correqwnd  exactly  with 
tbe  second  Buerosoope :  if  it  be  otherwise,  the  difference  mast  be 
meaanred  by  the  micrometer;  and  the  distance  between  the  two  mi- 
crometers, originally  assumed  at  73^,  must  be  corrected  by  one  fifth 
part  of  the  error  so  found,  and  must  subsequently  be  ascertained  to 
be  correct,  by  a  careful  repetition  of  the  same  operation  of  the  ad- 
justable dots.  When  the  fifth  inter\"il  has  thus  been  madr  arrnrately 
to  corrc'i>; pond  with  that  between  the  adjustable  micro«rupes,  tlie  ori- 
gmal  point  of  reference  is  then  to  be  returned  to  its  j»osition  under 
the  fixed  microscope,  and  tiie  divisions  arc  to  be  marked  in  buccessiou 
as  the  series  of  dots  are  made  to  appear  imder  the  wires  of  the  ad- 
juBtaue  microscopes,  which  are  now  known  to  be  accurately  72*^ 
from  eadi  other* 

The  next  step  taken  ia  to  divide  eadi  of  th^  intervals  into  three 
parts  of  24  eaeli,  and  again  trisect  into  parts  of  8°.  These,  by  re- 
peated bisection,  are  reduced  to  bUf  degrees;  and  tliese  again,  by 

trisection,  iire  divided  into  spaces  of  10'  each. 

In  the  perf  ormance  of  the  latter  ^  te|)s  of  this  subdivibion,  the  author 
su^;ests  the  ]>triods  when  it  mav  ht  found  convenient  to  bisect  some 
larger  odd  number  of  divisions,  iii!«te<id  oi  takmg  a  single  one  for  bi- 
section, on  account  of  the  interference  of  the  microscopes  with  each 
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other;,  and  ht  takes  care  to  meutioii  lodi  otiber  pracantioiiff  «a  naj 

■ot  immecUately  occur  to  artiifei  in  the  empkyment  of  a  new  appa* 
fatus,  and  to  delineate  accurately  all  those  parts  which  might  not  be 
thoronghiy  nndentood  hy  a  mere  verbal  deacription. 

Results  of  some  recent  Frprriments  on  the  Properties  impre^^ted  up^n 
JLight  by  the  Action  of  Glass  rninfff  to  difffrent  Temperatures^  and 
cooled  under  different  (Jircumstnnrr.^ .  J^y  David  Hrewfter,  LL.D, 
F.R,S.  Edin.  and  F.  A. S.Ed,  in  a  Lrficr  to  the  Right  Hon.  Sir  Joseph 
Banks.  Bart.  K.B.  FM^.  iicad  May  19.  1814.  [PAi/.  Trans. 
lSl4,p.  436.] 

'Jflie  author,  beinj^  enf^^d  in  making  a  variety  of  experiment?  on 
re&inou8  and  other  bodies  that  could  be  iuf^ed  between  plntc?  of  u'^hiss, 
remarked  a  partial  dqxilfirizntion  while  the  subject  of  examination 
was  hot,  but  which  diminished  ou  cuolinpr,  and  consequently  could 
not  be  aacnbed  to  incipient  crystallizatiou.  He  therefore  tried  a  plate 
of  glass  alone ;  and  having  previously  raised  its  temperstnn  ahnoat 
to  a  red  heat,  he  Iband  that  a  ray  of  polaiiied  li^t  beeame  eom* 
pletdy  depolaiiaed  by  its  paaaage  thninghit:  and  he  farther  thenoe 
infers,  that  glass  brought  to  a  certain  tempenture  fonns  two  imagei^ 
and  poiariaee  them  like  all  doubly  refracting  cryatale.  only  that  tim 
two  images  are,  in  fact,  coincident,  instead  of  bcinp  separated. 

Since  in  the  formation  of  the  irlaFS-tear?,  called  Prinee  Rupert's 
drops,  which  are  made  by  dropping  melted  i^hisa  into  cold  watt  r,  it 
is  probable  that  in  consequence  of  the  sudden  consolidation  ut  the 
surface,  the  interior  part  la  prevented  from  contracting,  and  conse- 
quently retains,  in  some  measure,  tiiat  rektive  distance  of  its  paitielea 
which  obtained  in  the  fluid  atate,  tibe  anthor  ooneeifed  these  dfope 
to  be  a  fit  Buljeet  far  an  intereating  eipenment;  and  having  pro- 
cured several  such  drape,  made  of  white  flint-glasa,  he  cat  and  po- 
lished one  of  them  by  two  planes  at  right  an^ee  to  the  axis,  and  a 
second  by  two  plane?  parallel  to  its  axis  and  to  each  other.  "V\Tica 
polarized  light  w;is  transmitted  through  a  drop  in  eitiier  of  these  di- 
rections, it  \Mia  found  to  be  depolarized ;  but  there  was  not  any  po- 
sition in  which  the  transmitted  ray  would  rt  Uiin  its  ]K)larizal3on,  aa 
lis  iouiid  in  corresponding  expeximeiitii  with  crystallized  gubstanccs. 

Consideration  of  various  Points  of  Anah/sis.  By  John  F.  W.  Hcrschel, 
Esq.  F.R.S.    Head  May  19.  1814.   \Phii.  Trans.  1814,;?.  440.] 

This  pai>er  is  divided  into  four  sections,  the  first  of  which  treata 

of  the  calculus  of  generative  functions,  and  relates  solely  to  charac- 
teristic notation,  and  to  the  method  of  separating'  the  syniljols  of 
operation  from  tliosc  of  quantity.  The  second  relates  to  logarithmic 
transcendaats,  with  a  variety  of  remarkable  results  deduced  from 
them.  The  third  relates  to  functional  equations.  The  fourth  to  dif- 
forential  eqnationa  of  the  first  degree.  But  the  whole  of  this  paper 
waa  of  a  natwe  not  adapted  for  pofalie  reading. 
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0hmmHmi9  m  ike  Fkmeiioiu     ike  Brak.   Bf  Sir  EtuM  Hmne, 
Bart,P.R^.  Read  May  26»  1814.   [PAtf.  Trm.  1814. 469.] 

The  ob?enrations  comprised  in  thi.s  paper,  are  selected  from  th(>«e 
cases  of  injury  to  the  brain  which  have  occurred  to  tlie  author  lu  the 
course  of  his  professional  pursuits.  The  facts  thus  accidentally  forced 
upon  his  notice,  may  be  regarded  ab  so  many  experiments  made  on 
dtffcKiit  portioiii  of  Hie  living  bnin;  and  the  raBaika  upon  tfaem  re- 
late to  those  effects  which  trad  to  elucidate  their  several  functions. 

The  collection  of  observations  here  given,  are  dasaed  under  dif- 
lerent  heads;  and  with  respect  to  the  first  set.  which  relate  to  the 
pressure  of  water  on  the  brain,  the  subject  is  again  subdivided  ac- 
cording to  the  parts  in  which  tin-  wat^r  mav  be  collected,  whether 
in  any  of  the  ventricles,  or  between  the  mem  Prunes,  la  the  next 
place,  the  consequences  of  (x»ncu88iou  of  the  bram  generally,  are  also 
considered. 

llie  effects  of  extravasation  of  blood,  in  various  situations,  are  se- 
parately described.  The  consequences  that  ensue  irom  formation  of 
matter*  and  imiaediate  relief  of  tiie  symptoms  by  its  removal,  are  no* 

ticed. 

llie  symptoms  that  occur  from  depression,  or  from  thickening  of 
different  parts  of  the  skull,  are  next  distinguished,  as  well  as  those 

which  ari«e  from  pressure  of  snft  tumour^  in  different  situation?. 

In  addition  to  the  preceding,  which  are  ail  instances  of  prcifbure 
vriru)u-l y  modihed,  the  author  add?  lus  observ  .ition-  relatint^  to  wounds, 
iiiriammation,  and  suppuration  of  the  cerebrum  in  liitlcreut  parts;  and 
his  remu'ks  upon  injuries  done  to  the  medulla  spinalis,  >vhich  form 
llie  ooiiehiding  section  of  his  ckinfication* 

Fmiher  Ejperimenta  and  Oftsemlirair  on  lodme.  By  Sir  Humphry 
Davy.  LLJ>.  F.R^.  V^.RJ.  Read  June  16. 1814.  IPhiL  Trims. 
1814,  p.  487.] 

The  y)resent  svt  of  experiments  are,  in  part,  a  conliiiuuliuii  of  the 
autiior  cxj>crmieiiL:5  on  cuiiipounds  of  iodine  and  fixed  alkalies,  which 
he  treats  of  under  the  head  of  triple  compounds,  because  they  con- 
tain iodine,  oxygen,  and  potassium,  or  sodium.  But  he  also  treats  of 
various  compound  salts,  which  this  substance  fonns  in  conjunction 
with  other  acids,  and  of  the  effects  produced  upon  iodine  by  the  ac* 
tion  of  some  compound  gases. 

When  the  triple  compound  of  iodine,  oxygen,  and  potassium,  is 
dissolved  in  nitric  acid,  the  arid  maybe  distilled  without  any  decom- 
position of  the  sidt ;  but  when  it  is  dissolved  in  sulphuric  acid  or 
phosphoric  acid,  the  heat  wliich  the^-e  acids  wili  bcJir  is  sufficient  to 
decomj)ose  the  salt,  which  then  yields  oxygen  and  iodine,  and  leaves 
amlphate  or  phospliate  of  potash. 

When  a  solution  of  this  salt,  in  strong  muriatic  acid,  is  heated, 
there  is  a  smeU  of  chlorine,  the  fluid  becomes  yellow>  and  yields,  by 
ilistillation.  chloriodie  acid. 
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A  solution  of  the  triple  oonpound,  in  sulphnioBi  aeid,  when  dit- 
tilled*  yiddi  iodine,  and  leaves  aaiphate  of  potiah;  but  tlie  pheno- 
mena are  varioiialy  modified,  bj  a  gmler  or  1m8  propoitioii  of  either 

ingrefHcnt. 

From  ^urli  experiments  as  the  author  has  made  cm  tlie  pro])ortioiiai 
weights  ot  the  constituents  of  this  salt,  he  considers  it  perfectly  ana- 
logous to  hypcroxy muriate  of  j)ota!ih ;  and  its  constitution  be  re- 
presented by  one  of  potassium  75,  six  of  oxygen  90,  and  one  of  io- 
dine 165. 

Hie  antlior  also  made  triple  compoimds  iridi  iodine  and  alka- 
Une  earths,  which,  like  oxjriode  of  potash,  contain  a  redundance  of 
oxygen,  separable  by  heat,  and  gave  hopes  that  a  compound  of  iodine 
and  0Z3rgen,  similar  to  euchlorine,  might  be  obtained  from  some  of 

thf  m  ;  but  these  salts  arc  not  decomposable  by  nrids  ;  for  even  the 
oxyiode  of  bar\-tes  is  not  decomposed  by  sulphuric  acid,  and  hence 
no  compound  of  iodine  and  oxygen  has  yet  been  obtained  in  a  sepa- 
rate state. 

From  hydriodic  gas,  or  from  the  acid  formed  })y  union  of  this  gas 
with  water,  iodine  may  be  obtained  by  anicm  with  oxygen,  by  nitric 
add,  by  hyperoxymoriate  of  potash,  or  even  by  absoiption  of  oxygen 
from  the  atmosphere. 

This  acid  unites  with  tiie  alkalies  and  oommoa  earths  into  oom- 
pomds  very  analogous  to  the  corresponding  compounds  u-ith  mo* 
riatic  acid,  but  decomposable,  in  a  certain  degree,  by  heat  \vhen 
oxvp^en  is  present,  which  occa.<iona  most  of  these  compounds  to  be- 
come  alkaline  -when  long  heated. 

Althouc:li  chlorine  and  iodine  unite  in  all  projKjrtions,  there  is  one 
compound  nearly  colourlei»s  that  ajipcars  to  be  dehnite,  having  btrungly 
add  properties,  and  the  author  terms  this  chloriodic  add.  When  any 
of  these  compounds  are  mixed  with  alkaline  solutions,  the  tendency 
appears  to  be,  in  the  firrt  instance,  to  form  ozyiodes  with  the  alkali 
or  eardi  present;  but  the  phenomena  necessarily  wy  according  to 
the  proportion  of  the  several  ingredients  present. 

In  the  next  set  of  experiments,  which  the  author  made  with  'j^i^t-s, 
the  re^^nlt-*  nppear  to  l>c  regulated  by  tl»e  jirescncc  ttf  hydrogcMi.  lonii- 
ing  hydriodic  nrid  with  the  iodine,  us  in  the  instances  of  oletiaut  gas 
and  sulphuretted  hydrogen. 

No  ciiaiige  was  produced  in  nitrous  gas,  nor  in  carbonic  oxide,  to 
which  iodine  was  exposed  in  common  day  light,  nor  even  when  it  was 
snbiimed  in  it;  but  it  aj)peared  donbtful  whether  there  m^t  not  be 
some  tendency  to  combine  when  the  violet  vapour  was  fonned  by 
heat  in  full  sunshine. 

In  conclusion,  the  author  reports  various  unsuccessful  attempts  to 
obtain  iodine  from  different  species  of  fcu- v/eeds,  and  from  sea- water, 
on  the  ^^hoH's  of  the  Mediterranean;  and  he  recommends  silver  as  :i 
test  of  iLs  jiresenee,  since  water  containiiiji  only  t^Vnth  ]virt  of  its 
weight  of  any  salt  of  iodine  tarnishes  |X)hshed  silver,  even  idle  r  b<iil 
ing  with  muriatic  acid,  although  this  property  is  destroyed  in  ^ul• 
phurets  by  similar  treatment. 
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The  aea-wecdi  tried  by  the  author  enMMint  to  aix  ipeeics. 

Fkcus  cartilagineuSt             Fucus  filamentosus, 
—  membranaceus,            Ulva  pavonia, 
 rvbeng,   linza. 

But  he  could  discoTcr  nu  traces  of  it  in  any  of  theae,  nor  in  certain 
corallines  and  sponges  which  he  also  tried. 

Observations  respecting  the  natural  production  of  Slaltpetre  art  (he  \ralh 
of  subterraneous  and  other  Bntldinys-.    By  John  Kidd.  M.D.  Pro- 
Jfessor  of  Chemistry  at  Oxford.    Communicated  //y  William  Hyde 
WdLutaa,         See.  RM.   Read  June  16, 1814.  [PkU.TVtmM, 
1814,  p.  508.] 

The  intention  of  the  prcsrnt  jiaper  h  to  state  the  result  of  a  series 
of  observations  on  the  <*onncction  ot  production  of  nitre  with  the  state 
of  the  atmosphere ;  and  the  account  begins  witli  a  description  of  the 
situation  of  the  laboratory  of  the  Ashmolean  Museum,  where  these 
obeervatioiis  were  principally  made ;  the  pavement  being  nine  feet 
below  the  level  of  oie  street  in  which  the  nraseum  stands,  and  seven- 
teen below  the  highest  part  of  its  ceiling,  which  is  arched,  and,  as 
well  as  the  side  walls,  consistB  of  a  calcueous  fifeestone. 

'riic  saline  efflorescence  takes  place  principally  on  three  sides  that 
are  surrounded  by  high  ^ound,  and  but  little  on  the  fourth  side, 
where  the  ground  without  ia  on  a  level  with  the  pavement. 

It  is  observed,  that  ( ven  in  the  midst  of  those  parts  that  abound 
most  in  nitre,  there  are  certain  places  which  idvvays  produce  much 
less  than  others ;  and  even  insulated  patches,  which  are  always  and 
entirely  free  finim  auy  appeanmce  of  efllorescence,  showing  that  these 
gradations  depend  on  some  difoenee  in  the  texture  or  oompositiott 
of  the  stone.  It  is  also  remarked,  that  such  differences  ere  often  not 
by  gradual  transitions,  bat  occur  abruptly  at  the  passage  of  a  line, 
on  one  side  of  which  there  appears  an  abundant  crop,  and  on  the 
other  nevt  r  thv  slij^htest  effiorr -rr nee ;  but  ihi'^  does  not  (irpend  on 
the  joints  oi  the  masonry,  but  takes  place  indifterently  on  the  surlace 
oi  tiie  stones  composing  the  wall,  and  of  the  mortar  by  which  they 
are  cemented. 

With  regard  to  the  influence  of  difierent  states  of  the  atmosphere 
on  the  production  of  nitre.  Dr.  Kidd  observes,  that  it  is  most  abun« 
dant  in  clear  frosty  weather,  and  that  in  a  moist  state  of  the  atmo- 
sphere the  formation  either  does  not  take  place,  or  goes  on  very 
slowly.  Sometimes  also,  that  which  has  already  formed  di8ap{>ear8, 
as  if  the  moisture  occasioned  it  to  be  re-absorbed  into  tlie  substance 
of  the  wall :  but  the  author  was  not  able  to  detect  it  in  a  portion  of 
the  stone  taken  from  near  the  surface,  and  lixiviated  for  that  pur- 
pose ;  and  he  also  obscr\'es,  that  it  occasionally  disappears  in  dry 
firosty  weather,  when  no  absorption  could  be  supposed  to  take  place. 

Wishing  to  ascertain  whether  the  presence  of  atmospherical  air 
was  necessary  to  the  production,  the  author  coated  a  productive  part 
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of  the  wall  with  a  plate  of  irlass,  well  ccmrntet(  round  on  nil  '•idos ; 
aad  it  appeared  evident  that  the  whuie  quantity  fonned  under  these 
circumstance?,  was  nearly  equal  to  thatwliicli  u^ually  formed  on  the 
same  burface  when  exposed  to  the  free  action  of  the  atmosphere. 

The  author  concludes  this  paper  with  an  analysis  of  the  stone  of 
iriudi  tiw  labontorj  it  built*  Aiamag  that  it  eoniaiM  96  per  ccdL 
of  cubonate  of  lime,  the  ml  bdng  aand,  oxide  of  imiit  oduy  clay, 
widi  a  trace  of  animal  inatter»  whidi  ia  conceived  to  be  fniai  the 
aheUs  ^mtained  in  the  stone. 

He  also  gives  the  result  of  his  experiments  on  the  nitre  collected 
in  this  situation,  which  j-hows  that  the  quuntitv  of  cnlc-.ireou'^  '•■-Jt 
contained  in  it  does  not  exceed  -r^tith  part,  instead  of  bein^  a  piin- 
cipal  constituent,  as  authors  have  asserted. 

On  the  Nature  of  the  Salts  termed  triple  Pnissintea,  <iud  an  Arids 
formed  by  the  union  of  certain  Bodies  with  the  J'jIp/hihIs  of  the 
Prustsic  Acid.  Jiy  Hubert  Porrett,y«ii.  Esq.  Communicated  by  Wil- 
liam Hyde  WoUaston,  M.D.  Sec.        Read  June  30. 1814.  IPhiJ, 
7V«a#.  1814,  ;i.  527.] 

Although  it  he  vcn-  \\v\\  known  that  the  proprrtie?  of  the  triple 
prus-Iates  depend  on  the  j)resence  of  an  oxide  ot  iniu,  tUv  differences 
between  these  and  the  simple  prussiates  iii  being  neutral,  and  with 
difficulty  decompounded,  ure  by  no  means  explained  ;  and  the  object 
of  the  author  ia  to  recoodle  tfaeae  anomaliea  with  the  general  pro* 
pertiea  of  other  aaline  bodiea. 

The  libcta  obaerred  hy  him  hm  led  him  to  oooaider  the  aalti,  hi- 
therto termed  triple  pmaaiitea,  as  binary  salts  consisting  of  m  aini^ 
baae,  combined  with  a  very  compound  acid,  in  which  iron  enters  as 
a  constituent  alone:  with  the  elements  of  pnissic  acid.  The  leading 
ex]>rrim(."nts  on  which  this  opinion  is  founded  are  two;  first,  the  de- 
conijKisition  of  a  triple  ]>nis«!Hteof  soda  by  the  voltaic  hatterv,  which 
occjisions  tiie  aikidi  to  gu  aiuue  to  the  negjiUve  pole,  and  ciirni'«s  the 
iron  not  to  the  negative  as  a  base,  but  to  the  positive  pole,  as  one  of 
the  ckmeuta  of  the  acid  part  of  tite  aalt.  In  a  second  experiment  he 
decompoeea  a  triple  pmaeiato  of  baiytes  by  sulphuric  add.  and  ob- 
taisa  a  fluid  having  all  the  characten  of  an  acid,  which  forma  di- 
rectly with  alkaliea,  earths,  and  oxidea*  the  salts  termed  triple  pnis- 
riatea,  and  by  superior  affinity  diiplacea  carbonic  and  acetic  adda 
from  their  combination**. 

By  dij'tillntion  this  acid  may  be  decomposed  into  j>nis«ic  acid  and 
oxide  of  iron,  which  has  therefore  been  thoiigiit  to  be  present  as  a 
l>ase,  by  those  wh(j  iiave  overlooked  the  circumstance  of  the  com- 
pound being  acid,  and  in  fact  a  much  stronger  ucid  tiuiu  the  prussic 
acid  itself.  Accordingly,  when  it  is  not  exi»aed  to  too  great  a  heat, 
this  add  IB  tranaferred  entire  6om  one  haae  to  another,  in  many  in- 
stances, of  dottbledecompoaition,  andprodaoea  eSecta  altogether  dis- 
similar to  those  of  mere  prussic  acid. 

The  author  observes  also,  that  there  are  other  fubataooea  boide 
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onde  «f  m  tkit «  o^ittbfe  erf  fiMMing  pmlw 
BicntB  oi  pinMir  add;  ud  tlie  mko^  remarkable  of  tfaete  it  Mdplmr* 
which  maJui  wm  add  of  m  red  eolmir,  having  atwmys  the  same  pro- 
perties, thoogli  foimed  in  various  different  ways.    The  first  method 

by  whirh  \Jr.  Porrrtt  formed  this  acid,  was  by  boiling  toirether  m\~ 
phurct  of  potash  with  pnJ5?ian  blue  ;  but  he  has  also  made  it  hv  the 
same  sulphuret  with  pru^c•i:ltc  ul  mcrcurr.  Also  by  heatiiig  together 
8ii^>hitret  ul  potash  with  auimal  charcoal,  and  by  sulphate  of  }K>ta5ih 
with  the  same  coal.  Also  by  boiliii^^  a  simple  alkaline  prussiate  with 
anlphar,  or  hf  wiiibg  pnaaaAe  erf  aauBonia  with  lijdioguiatted  aul- 
]iliaret  of  poteh.  Sumoneof  the  propertkaof  tuaodktoloim 
an  insoluble  eoaipiimid  with  copper,  the  author  lakca  advaataga  of 
this  valoBble  property  iu  obtaining  the  add  in  a  |Nire  state.  After 
decomposing  a  salt  of  copper  for  this  purpose,  a  quantity  of  sulphuric 
ari(^  i?  poured  on  the  predpitnte,  nnd  the  whole  submitted  to  gentle 
distiiiation.  bv  which  the  acid  is  ubtained  neiirlv  pure,  or  may  be 
easily  jmntied.  The  author  examines  the  salt>^  furmcd  by  union  of 
this  acid  with  the  several  aikaUes,  earths,  and  metallic  oxides,  show- 
ing that  it  may  be  transferred  from  one  to  another  without  change  of 
its  properties,  and  supporting  his  opinion  Hiat  it  ahonld  be  Rgudad 
M  an  acid  of  a  peculiar  and  eatrandy  ^nmp^imiii  natwpft- 

For  die  acids  here  described,  the  author  invcnia  namne  by  cott* 
Inning  the  initiali  of  three  of  their  constitoeitts,  carbon,  hydrogen, 
and  azote,  which  g:ive  him  the  term  Chyazic ;  and  hence  he  deno- 
minntes  the  former  Femiretted  Chyazic  acid,  and  the  Intter  Stil))hu- 
rctted  Chyazic  acid.  By  careful  analysis  of  the  lomier,  tiie  autlior 
found  17 '26  oxide  of  iron  in  47  66  of  the  dry  add;  and  in  ib*4  of 
the  latter  he  found  12  of  sulphur. 

In  tike  oouise  of  these  experiments  Mr.  Ponett  examines  and  de- 
•cribes  the  precautions  which  are  neceaaaiy  in  aacertaining  the  qiian* 
tity  of  iron  present  in  any  solotioo  by  the  qnantitj  of  prussian  blue 
that  can  be  fomed :  and  he  also  shows  the  use  that  may  be  made  of 
the  sulphuretted  chyazates  as  precqiitante  of  copper.  He  obsetves» 
that  the  precipitate  formed  in  this  case  contains  no  water,  and  con- 
sists of  about  63  protoxide  of  coppw,  combined  with  37  sulphuretted 
chyazic  add. 

Some  ETprrimcnfs  on  the  Comhusttion  of  the  Diamond  and  other  car- 
bonaceous SuOnlances.  By  Sir  liumpiuy  Daxy,  LL.D.  F.R.S* 
V.P.RJ.    Read  June  23,  1614.    [PAiV.  Tram.  1814,  />.  557.] 

Notwithstanding  the  many  accurate  experiments  which  hsfe  been 

mnde  nnd  recorded,  showing-  that  diamond  and  rnrhonHceon?  sub- 
stances combine  with  the  same  ijuantity  of  oxygen,  and  form  the 
same  quantity  of  carbonic  acid,  various  conjectures  have  been  formed 
respecting  some  difference  in  their  chcmicid  composition,  which  mi^lit 
account  for  the  remarkable  difference  in  various  sensible  qualities. 
Messrs.  Biot  and  Arago  conjectured,  from  the  great  refractive  power 
of  the  diamond,  that  hydio^ca  must  be  present.  Guytoa  da  Motftaii 
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tmH^iiifiil  tbmt  otfifr  eaibcmaeeow  tnlMUmeei  wew  cmkiof  dSmMind; 
and  Sir  Htunplirf  ThBrjUwatMuu^yuMtdt  on  the  contraiy.  tiiflfe  db- 
moQil»  M  a  Bon-condnctor  of  electriotj,  probably  coatained  oa^gco* 
alteiwudalkst  itcoBtunfidiOMB  ncfvpDsciple  of  theMOM  dav 

with  oxT^en. 

Hft^.nfT.  however,  latelv  made  some  direct  experiment'?  on  the  com- 
bustion  ol  the  diamond  in  oxygen  gas,  by  means  of  the  frreat  lena 
belon^nff  to  Ae  Academy  at  Florence,  hu  results  have  not  dilierej 
from  those  made  by  Mr.  Tennant.  and  subsequently  by  Messrs.  Allen 
■ad  Pqiys,  respecting  the  quantity  or  quality  ol  tlie  gas  prodnead; 
and  lie  aekaowledgea  that  tiie  eoiienl  (enoar  of  hb  cKpcnmanti  m 
oppoaad  to  tfie  ooajeeturaa  tint  nave  been  entertained  by  himself  and 
otfaen  mpcetingtiie  existence  of  oxygen,  either  in  the  diamond  itsdC 
or  in  carbonaceous  substances.  His  experiments  likewise,  so  far  from 
supporting  the  hypotheses  of  ATe«!5r«.  Biot  and  Aracro  as  to  the  exist- 
ence of  hydrogen  as  a  constituent  part  of  diamond,  showed  that  a 
minute  quantity  of  hydrogren  was  really  contained  in  each  of  the 
tither  caxbunaceous  substances  employed  for  comparison,  not  excej)t- 
ing  plumbago.  The  presence  of  hydrogen  in  these  bodi»  is  most 
diatindly  ahown  on  heating  them  in  cUorine,  by  white  inmea  that 
are  immediately  pereeivcd  in  canaeqoenoe  of  the  ptoductioii  of  mo* 
lialie  add;  hot  when  diamond  h  heated  in  the  eaae  gas*  no  aadi 
vapour  appeara.  In  the  course  of  these  expetimenln  the  author  no* 
tices  a  phenomenon  which  had  not  before  seem,  namely,  thi^  dia> 
mond  when  once  ignited  in  osjgan,  oontiniiea  to  bom  tiU  it  ia  oon* 
sumed. 

Some  Account  of  ihr  fossil  Remains  of  nn  Animal  more  ncaritf  allied 
to  Fishes  than  any  of  the  other  Clashes  of  Animals.  By  Sir  Everard 
Home,  BarL  F.R.S.  Head  June  23.  1814.  [PAi7.  TranM.  1814, 
p.  571.] 

The  bones  here  spoken  of,  are  from  the  cliff  between  Lyme  and 
Cliarmouth  in  Dorsetshire.  The  cliff,  sajrs  the  author,  is  composed 
of  limestone,  upon  which  is  a  stratum  of  blue  day  two  or  three  iieet 
thic  k,  ui  which  these  bones  were  deposited. 

A  drawing  has  lieen  made  of  these  bones  to  accompany  the  pajx  r, 
which  supersedes  the  necessity  of  a  very  particular  description.  Then 
maf^tDdciaaocli*  tliat  the  hoid  alone  measarea  finir  feet.  Tlie  npper 
and  under  iaw  are  very  distinct,  set  with  small  conical  teeth,  as  in 
llie  crocodile ;  but  the  lower  jaw  is  not  articulated  as  in  that  animal, 
but  connected  by  an  intermediate  flat  bone,  as  in  fishea.  The  sclerotic 
coat  of  the  eye  is  also,  as  in  fish,  bony,  but  is  subdivided,  as  in  the 
eyes  of  many  birds,  into  n  number  of  separate  plates.  The  inter- 
vertebral cavities  of  tlie  F\nne  likewise  prove,  that  this  skeleton  is 
ttiat  of  a  i^wunmin^  animal  ;  since  the  form  of  each  cavity  is  that  of 
an  oblate  oval,  much  wider  ni  its  transverse  diameter  than  in  the  di- 
rection of  the  spine.  The  mode  of  articulation  of  the  lower  jaw,  which 
admifei  of  itibcmg  opened  to  a  great  eiteDt»  leemato  sliovtheaminal 
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to  have  been  voncioiw.  as  would  ai^[iear  idao  horn  the  atrueture  of 
the  teeth ;  but  the  points  in  which  it  difci  from  any  one  animal, 
mnd  resembles  otfaen  belonging  to  danes  extremely  remote,  occasion 
the  author  to  riew  it,  with  the  singular  productions  of  New  South 
Wales,  as  one  of  the  connecting  links  in  the  creation,  formed  for  the 
purpose  of  preventing  any  void  in  the  chain  of  ini})(  r(  eptible  gra- 
dations, from  one  extreme  of  animated  beings  to  the  other. 

On  an  easier  Mode  of  prnruring  Potassium  than  I  ha!  which  is  now 
adopted.  By  Smithsou 'Icnriaut,  Esq.  F.K.S.  Read  June  23,  lbl4. 
[Phil.  Trans.  1814, /?.  j7S.] 

The  process  originally  discovered  and  described  by  Messrs.  Gay- 
Lus^ac  and  Thenard  for  obtaining  potassium  by  m^Hns  of  iron,  re- 
quires that  the  iron  ?=ho^i1d  nt  first  be  intensely  heated,  and  after- 
wards that  the  alkali  ^IiduKI  l)e  applied  to  it  in  the  h 'atrd  state.  For 
this  purix>se  a  gun-barrel  is  required  of  such  a  length  as  to  pass 
through  a  furnace  purposely  constructed,  having  at  its  extremity  a 
seoond  short  portioii  of  banel  neatly  fitted  to  it  by  grinding,  for  the 
poipose  of  containing  the  alkali ;  and  from  whieh  it  may  he  made  to 
flow  hy  means  of  a  separate  fire»  to  be  applied  by  the  attendant 
operator  at  such  ;i  of  the  process,  and  at  such  a  rate,  as  is 
judged  to  be  most  advantageous. 

Since  in  thi?  method,  though  the  tdkali  is,  in  fact,  soon  mixed  with 
the  iron,  the  ])rt)(  t  nevertheless  requires  the  heat  to  Uc  continued 
for  nearly  an  liour,  the  author  conceived  that  nearly  the  same  effert 
might  be  produced  merely  by  mixing  the  same  ingredients  previouaiy, 
and  distiUing  them  in  the  following  simple  apparatus. 

A  straight  gon-hanel,  coated  well  at  its  lower  part  wllii  Stomr* 
biidge  day*  is  filled  to  about  one  half  its  length  with  a  mixture  of 
iron  turnings  and  potash.  Into  the  upper  half  of  this  barrel  is  in- 
serted a  smaller  and  thinner  tube  of  iron,  contracted  at  its  lower  ex- 
tremity to  a  «mall  orifice,  sufficient  to  admit  the  vapour  of  potassium 
to  pas«,  uiid  ot  such  a  length  that  its  upper  extremity  may  project  a 
little  beyond  the  end  of  the  gun-barrel;  and  then  both  are  covered 
at  the  same  time  by  a  cap,  which  fits  the  gun-l)arrei  suthciently  to 
be  closed  Math  cement.  In  the  top  of  this  cap  is  a  cork,  with  a  lube 
of  safety  for  passage  of  gas  that  escapes  during  the  operation. 

Hie  adnmtage  of  the  inner  tube,  in  which  the  notassinm  is  re- 
ceived, consists  not  merdy  in  the  focility  with  which  the  product  is 
withdrawn,  but  in  preventing  an  admixture  of  potash,  with  whieh  it 
is  otherwise  liable  to  be  contaminated. 

Om  the  injbimee  of  the  Nerfes  vpon  the  Action  of  the  Arteries.  By 
Sir  Evemrd  Home.  BwrL  F.R^.  Read  June  30.  1814.  IPhil. 
TroMt.  1814,  p.  583.] 

The  object  of  this  paper  b  to  show  Ibat  the  acme  which  aceom* 
|iany  the  arteries  vqjulate  their  actions,  and  oceanoa  different  pro- 
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portioiisof  blood  la  1m  supplied  t(»dtffereiitpirtt  of  tlie  The 
iacts  which  fint  led  die  avthor  to  entertain  thb  opinion,  wen  the 
accidental  eonsequence  of  en  extremely  pesnM  epplication  of  pure 
kali  to  a  wound ,  which  occasioned  a  general  pulsation  of  tibe  lind»  to 
whidi  it  was  applied,  although  the  pidsations  of  distant  arteries  were 
at  the  same  time  undisturbed.  In  order  to  be  quite  certain  that  this 
consequence  was  reallv  dependent  on  the  irritation  of  nerves,  the 
author  made  two  experiments  on  rabbits  in  the  neighbourhood  of  the 
carotid  artery.  Having  Uid  bare  the  par  vagum  and  intercc^tal  nerves, 
a  probe  was  passed  under  the  former  so  as  to  separate  it,  so  that  the 
iiritation  might  be  &et  pven  to  this  nerve  elone ;  hnt  no  eenwMe 
effect  wee  thne  produced  upon  the  ertery.  But  when  the  seme  ep- 
plication of  pure  kali  waa  made  to  the  adjacent  intenoetal  nerre,  by 
which  the  artery  is  supplied*  tiie  dilatations  and  contractions  of  the 
artery  were  considerably  increased,  and  the  violence  of  the  pulsations 
continued  ahmit  tbree  miniitp«^  before  thev  began  to  subside. 

Tlie  pume  e\[trrimeut  being  re|»e;i.te(]  on  o  -erond  rabbit,  was  at- 
tended with  tlie  same  result;  nnd  it  was  atterwards  repeated  on  a 
dog  Without  any  perceptible  diticrence. 

These  visible  effects  of  die  influence  which  the  nerves  poeseas  over 
the  arteries,  enable  the  author  to  eomprdiend»  moie  ftdly  than  he 
had  done  before,  how  ditibrent  supplies  of  blood  are  sent  topertictilar 
glands ;  how  various  secretions  come  under  the  influence  c£  the  mind, 
and  how  the  internal  actions  of  the  animal  economy,  conneetod  with 
tile  circulation  of  the  blood,  are  regulated. 

If  the  healthy  nrtions  in  the  complete  animal  be  thus  dependent 
on  nervous  influence,  then  aho  the  restoration  of  parts  injured,  the 
regeneration  of  parts  lo»t ;  and  all,  even  the  most  complicated  forms 
of  disease,  must  be  regulated  by  the  natural  or  preternatural  operation 
of  the  same  machinery. 

On  the  Means  of  produeing  a  double  Distillation  by  the  same  heat*  Bm 
Smithson  Tennant,  Esq.  F,RJB.   Read  June  30, 1814.  [PM. 
7Wmt.l814,/7.  587.] 

When  steam  is  passed  through  a  tube  surrounded  with  water,  it  is 
well  ktuAv  II  that  it  liernmes  condensed  on  tlie  sides  of  the  tube  so 
luu^  a^  tiie  water  continues  at  a  lower  temperature  than  that  of  the 
Steam ;  but  since  the  latent  heat  given  out  in  the  condensation  of 
stesm  soon  raises  the  temperature  of  the  water  to  312^  all  transfer 
of  heat  ceeses  at  that  tempersftnre,  and  the  stesm  then  passes  un* 
condensed.  But  since  the  temperature  at  which  water  may  be  raised 
into  vapour  depends  on  the  pressure  of  the  atmo^bere,  the  tempera- 
ture  of  the  snrrounding'  water  may  be  kept  permanently  lower,  by 
removing  that  pressure,  so  as  perininiently  to  net  in  condensing  the 
vapour  of  the  first  distillation  :  and  bein^  itself  raised  into  vapour  by 
mere  transfer  of  the  same  original  quantity  of  heat,  may  be  received 
as  an  additional  product  of  the  same  process,  by  a  suitable  arrange- 
ment of  the  apparstus. 
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For  tiiis  pttrpo«e»  the  reatti  idiidi  aems  as  oondenaing  mmn-titb 
to  the  first  dUtillation  requires  to  he  fitted  with  a  head  and  a  leceifer, 

all  perfectly  air-ti^t ;  and  it  may  with  most  convenience  be  so  caa- 

«tTiicted.  that,  hv  applicntion  of  heat  in  the  first  instance  to  thia  ves- 
sel, the  wiiter  within  mav  i)e  made  to  hotl  completely,  BO  that  the  air 
within  it  will  hv  thereby  expelled,  and,  hy  a  valve  or  cock,  may  be 
prevented  Irom  returning  when  the  heat  m  withdrawn. 

An  Account  (if  sumr  Ksjieriment on  Animal  lira!.  By  John  Davv, 
M.D.  F.R.S.  iWiui  February  17.  1814.  iPkil.  Trans.  1514. 
p.  590.] 

Hie  expenments  here  detailed  relate,  in  the  first  place,  to  the  rela- 
tive eajKicitics  of  venous  and  arterial  blood  tor  heat;  secondly,  the 
comparHtive  temperature  of  these  duids  in  diflerent  parts  of  the  body 
during  life  is  attempted  to  be  ascerteined ;  and  thirdly,  the  author 
states  those  conclusions  which  he  thinks  may  be  drawn  from  his  ex- 
penmeote* 

In  his  fint  experineiitB  he  endeavoon  to  diiCQivar  flie  xehtive  ca- 
pacities by  the  times  of  cooling  equal  TOhiincs  of  Tenous  and  arterial 
blood,  regard  being  alro  had  to  the  specific  gravities  of  each.  When 
blood  was  taken  from  the  jugular  vein  of  a  lamb,  and  after  the  fibrin 
had  been  separated  from  it  by  stirring  with  a  wooden  spatula,  its 
specific  ^Avity  wa.M  found  to  be  iOoO,  th:it  of  arterial  blood  from  the 
same  lamb,  similarly  treated,  heiiiu;  11)47.  The  quantity  of  each 
taken  for  experiment  wits  tlie  bame,  cuiitaiued  iu  the  same  vessel, 
and  heated  to  the  same  degree.  An  equal  quantity  of  water  in  this 
vessel  had  cooled  from  IfSf  to  80**  in  mnetj-one  miniitea ;  aiterial 
Uood  cooled*  through  the  same  interval,  in  eighty-nine  minutes ;  and 
venous  blood  in  eighty-eight  minutes  :  and  hence  the  author  infers 
the  capacity  of  venous  blood  to  be  to  that  of  arterial  as  92  to  93*7* 
that  of  water  being-  100.  By  other  experiments  made  on  various 
mixtures  of  these  l^u'n]^  with  each  other  at  different  temperatures,  he 
estimates  the  jiro portion  to  be  93  to  D3  7. 

In  subsequent  trials  on  the  rates  ot  cooling  observed  in  blood  that 
still  contained  its  hbriu.  Dr.  Davy  estimated  the  capacities  of  vcuous 
and  arterial  Uood  to  be  as  90  to  91. 

Hie  next  experiments  were  upon  the  proportional  heat  lost  in  a 
given  time  hy  mixtures  of  either  kind  of  blood  with  water,  due  aUow- 
ance  being  made,  as  before,  for  the  difference  of  their  specific  gtavi* 
ties  (viz.  1050  and  1049). 

In  this  mo<le  of  trial  the  proportions  were  nearly  reversed,  the  ca- 
pacity of  venous  hlood  ap])caring  to  be  95  4,  wliilst  that  of  arterial 
wa?^  no  more  than  !J4-8.  I^nt  the  author  observes,  that  these  trials 
admit  of  less  accuracy  than  the  preceding  ;  and  he  would  be  inclined 
to  consider  the  third  set  of  experiments  as  most  entitled  to  confidence. 

Dr.  Davy's  first  experiments  on  the  actual  temperatmes  of  venous 
and  arterial  Uood  in  the  living  body,  were  made  at  the  great  vessels 
of  tfie  neck  in  hunbs,  sheep,  and  oxen;  and  in  each  a  difference  was 
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found  from  l**  to  1^^  that  of  utniil  blood  bdi^  in  aU  iMtuicettlie 

greater  of  the  two  compared. 

Since  tht'Sf  results  are  at  vaiiancf  with  the  observations  of  Mr. 
Ckjleman  aiui  Mr.  Goojh  r  dii  the  temjHirature  of  the  two  sides  of  the 
heart.  Dr.  Davy  also  tried  the  temperatures  of  these  cavities,  aud 
found  a  difference  of  about  1^ ;  the  left  yentride  being  in  all  in- 
stances warmer  than  the  xigfai. 

In  the  antihor's  eiperiments  on  the  tempeiatiira  of  difEereat  parts 
of  the  bodj*  the  moet  remarkable  was  with  respect  to  that  of  the 
brain,  which  was  found  to  be  1°  lower  than  that  of  the  rectum,  al* 
though  this  part  was  also  at  Ica'^t  1®  lower  than  the  rie^ht  side  of  the 
heart,  and  the  anterior  part  of  the  brain  waa  even  1°  or  2°  lower 
than  the  j)08terior. 

Tliese  results,  Dr.  J);ivy  remarks,  are  in  direct  upjm-ition  to  those 
of  Dr.  Crauturd  lu  every  respect;  since  he  fuuud  the  capacity  of 
orteiial  blood  greater  than  that  of  venous.  He  found  no  cQffereooe 
of  tempcntme  between  the  two  ddea  of  Iheheait;  endt  in  fikot^  the 
beat  cn  aU  parts  nearly  the  same.  Hey  are,  on  the  contiwj,  per- 
leetly  consistent  with  Dr.  Black's  opinion,  that  animal  heat  b  pro- 
duced in  the  lungs ;  and  they  are  not  inconnetoit  with  the  hyp(»> 
tl^is,  that  animal  heat  is  dependent  on  the  nervous  system. 

In  conclusion,  the  author  adds  some  trials  that  he  has  made  on  the 
temperature  of  infant >  just  bom,  which  he  found  to  be  2*^  inferior 
to  that  of  adults;  but  on  the  succt^nlin*^  day,  when  rr>|iiniti(>n  was 
more  perfectly  performed,  he  found,  on  the  contrary,  an  cxce::s  of  i°, 
agreeably  to  the  fourteenth  aphorism  of  Hippocrates. 


Kifo  OF  TBI  Fiaar  vulumb. 
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